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Abstract 
Information and communication technology (ICT) has changed the world in which 
we live and the way in which we learn to live. The ability to use ICT has become the 
new literacy for the 21st century (Levin & Wadmany, 2008) and, around the globe, 
countries see ICT as a potential tool in enhancing education.  
Saudi Arabia, the location for this study, is providing both ICT infrastructure 
and training programs to school teachers. The current study explored the extent to 
which Saudi high school teachers have effectively implemented ICT into their 
classroom practices and describe Saudi high school teachers’ level of technological 
pedagogical and content knowledge (TPACK). Additionally, this study explained the 
effective use of ICT by examining the relationships between Saudi High school 
teachers’ level of ICT implementation and variables including: the TPACK 
construct; the availability of ICT resources; policy and planning; and management 
and support.  
To achieve these goals, the study applied a sequential mixed methods design 
by using quantitative questionnaires and qualitative interviews with Saudi high 
school teachers in the Al-Madinah administrative area of Saudi Arabia. The study 
applied the Teacher Professional ICT Attributes Framework, the Level of 
Technology Implementation (LoTi) Framework, and the TPACK model to explore 
teachers’ implementation of ICT in schools and also the relationship between the 
teachers’ level of TPACK and their implementation of ICT. 
The theoretical contribution of the current study was in its defining of 
“effectiveness” of ICT use in the context of Saudi education and the predictive 
capacity of the stated variables to this effectiveness. 
The current study adopted a sequential mixed method design. Both quantitative 
and qualitative data analyses were employed to analyse the data in order to answer 
the research questions. Two-hundred-and-fifty-one teachers from Al-Madinah 
administrative area filled in a four-part self reported questionnaire. This was 
followed by a series of semi-structured interviews with 12 teachers to understand to 
what extent, and how, and why Saudi high school teachers use, or do not use ICT 
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effectively. Also, this added an in-depth exploration and explanation about the 
similarities and differences among the teachers’ responses. 
Findings from both questionnaire and interview data revealed that Saudi high 
school teachers demonstrated low level of effectiveness of ICT implementation. 
Moreover, the participating teachers appeared to have low to moderate level of 
TPACK knowledge. Teachers’ TPACK knowledge was found as the best predictor 
of the effectiveness of ICT implementation. The further analysis of the interview data 
indicated that the low level of ICT implementation was linked to a number of 
barriers. These barriers included the lack of ICT resources, unavailability of ICT 
policy and planning including monitoring, evaluating, and motivation process, 
limited ICT knowledge and need for professional development, lack of time, lack of 
technical support and maintenance. Based on these findings, implications for practice 
and further research relevant to ICT implementation are discussed. 
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Chapter 1: Introduction 
All aspects of life today are significantly affected by information and communication 
technology (ICT). Digital devices are gradually becoming smaller, more powerful 
and cost effective with the advent of Web 2.0. People today live in an information 
age where information is accessible anytime, anywhere, just at the touch of a 
fingertip. ICT has become more essential for communication, for access to 
information and staying connected in an increasingly digital society. ICT has 
changed the world in which we live and the way in which we learn to live. It has 
been agreed that the ability to use ICT has become the new literacy for the 21
st
 
century (Levin & Wadmany, 2008). 
The current study examined Saudi high school teachers’ knowledge and 
implementation of ICT in their teaching practice. It considered their technological, 
pedagogical and content knowledge (TPACK) and adopted the TPACK model 
(Mishra & Koehler, 2006) as its theoretical framework.  
The aim of this chapter was to introduce the study by outlining the background 
(Section 1.1) of the study. The chapter also presents the aims of the study (Section 
1.2) followed by the research questions (Section 1.3). Section 1.4 briefly outlines the 
research design while Section 1.5 discusses the significance of the proposed study. 
Finally, an outline of the remaining chapters of the thesis (Section 1.6) is presented at 
the end of this chapter. 
1.1 BACKGROUND 
One of the most vital parts of any society, education, has integrated ICT into 
teaching many subjects. There are many benefits of using ICT in education. For 
example, research has suggested that using ICT in education enables students to take 
a more active role in their learning rather than be a passive observer or listener 
(Balanskat, Blamire, & Kefala, 2006; Cradler & Bridgforth, 2002; Gao & Hargis, 
2010; Saleh, 2008). ICT is also perceived to have many advantages in education 
including: pursuing problem-solving skills, fostering collaborative learning, 
providing flexible learning opportunities and increasing productivity (Bitter & 
Legacy, 2008; Chambers, 2011; Hatt, 2007). Furthermore, ICT is considered 
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important for improving the effectiveness of teaching and learning in schools (Lin, 
Wang, & Lin, 2012).  
Consequently, with the potential that it offers, ICT has become an important 
part of educational reform efforts. Many countries have allocated substantial budgets 
for ICT implementation in education. Since the late 1990s, many governments have 
developed strategic plans to increase their investments in ICT in their education 
systems (Pelgrum, 2001). In 2011, The Organisation for Economic Cooperation and 
Development (Organization for Economic Cooperation and Development) found that 
many governments are making sizeable investments in ICT. For example, the 
Australian government estimated that about AUD$8 billion was invested in ICT in 
education in 2008 (Lane, 2012). In 2006, the United States Department of Education 
reported spending more than USD$9.5 billion for educational technology in public 
schools (Brunk, 2008). Like Australia and the United States, the United Kingdom has 
also made substantial investments in educational technology. The British Educational 
Communications and Technology Agency (Becta, 2009) estimated that the overall 
figure for ICT investment in the United Kingdom between 2008 and 2009 at 
GBP£880 million. The importance and benefits of ICT has also been recognised by 
many European countries. Within the last decade, many school subjects have seen 
the implementation of ICT into the educational process (Balcon, 2003). 
As with other countries, Saudi Arabia has realised that the use of computers 
and information technology tools in academic settings is very important 
(Almuqayteeb, 2009). In 2007, Saudi Arabia’s King Abdullah began to pursue major 
reforms to the Saudi academic system. One of the most important of these reforms is 
King Abdullah’s Public Education Development Project (Tatweer) which was 
seeking to equip classrooms with ICT equipment including laptop computers, 
projectors, and interactive whiteboards. In addition to the equipment, nearly 400,000 
teachers in various subjects received the training necessary to use this equipment. 
This project was launched with a budget of SAR 9 billion over a six-year period 
(Ministry of Education, 2007). This is discussed in further detail in Chapter 2. 
With these considerable investments in ICT for education, it is worthwhile to 
question the status of the educational implementation of ICT in Saudi schools. To 
what extent have Saudi teachers integrated ICT effectively into their classroom 
practices? Does the reality on the ground match the expectations? A review of the 
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literature found that to date there has been no government evaluation report carried 
out to assess the outcomes of Tatweer with respect to the use of ICT in Saudi 
schools. Only a very few studies have been done by Saudi researchers in order to 
explore Saudi teachers’ perceptions of the use of ICT to support teaching and 
learning, for example, Almaghlouth (2008), Almohaissin (2006), Alshumaimeri 
(2008), and Oyaid, (2009). 
One of these researchers, Almaghlouth (2008), conducted an investigation to 
explore Saudi science teachers’ perception of the use of ICT to enhance teaching and 
learning. A total of 131 Saudi teachers were surveyed using a quantitative 
questionnaire. To examine the teachers’ usage of ICT, Almaghlouth asked the 
participants to answer multiple-choice questions including “which of the following 
tools do you use in your school?” and “how often do you use these tools?” 
Almaghlouth provided numerical results describing the frequency of use of ICT 
tools. For instance, according to Almaghlouth, the most common tools used among 
the participants were the projector (56%), presentation (53 %), and curriculum 
specific software (36 %). Only two percent of teachers accessed the Internet during 
lessons. The author indicated that teachers and students have limited or no access to 
computer labs and to highly technical equipment such as digital microscopes, digital 
cameras, laptop computers, and scanners making it difficult for ICT to be used in 
science education (Almaghlouth, 2008). 
Another study conducted by Oyaid (2009) explored the perceptions of Saudi 
secondary school teachers’ ICT use and its relation with broader educational goals. 
While Almaghlouth’s study focused on the use of ICT by science teachers and 
employed a quantitative methodology, Oyaid’s study adopted a mixed method design 
including qualitative interviews and a quantitative questionnaire. One aim of the 
qualitative part was to explore the current use of ICT by teachers, however, it was 
difficult to gain a clear picture about how effectively Saudi teachers use ICT for 
educational purposes. Results indicated that Saudi teachers’ use of computers is still 
in the early stages of implementation as most of the participants mentioned using 
computers for writing documents and designing presentations. Oyaid’s study 
emphasised that further investigation should be conducted to better understand 
teachers’ use of ICT. 
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Although these few studies have produced useful information, they do not 
provide a deep insight into how ICT is being used in Saudi classrooms and the 
rationale for its use in the educational process. This is because of their narrow focus 
on the use, particularly frequency, of available hardware and software. The study 
thesis alternatively, and more comprehensively, considered the role of the teacher in 
the effective implementation of ICT. To do this, it adopted the TPACK model 
(Mishra & Koehler, 2006), which considers a teacher’s technological, pedagogical 
and content knowledge rather than simple measures of use. TPACK is described in 
greater detail later in this section and also in Section 3.3. Therefore, this study 
provides a better understanding of Saudi high school teachers’ implementation of 
ICT in classroom practices. 
1.1.1 Effective use of ICT in education 
To gain the optimum impact of ICT in education, more attention needs to be paid to 
the effectiveness of its use in schools. It is critical to develop a coherent rationale and 
an explicit framework before starting to use ICT. Research has suggested that there 
are three principal rationales for using ICT in education: to increase the school 
organisational productivity; to improve students’ technological literacy; and to 
support students’ learning (DEST (Department of Education Science and Training), 
2002; Newhouse, 2002b). 
Clearly, and as noted in other countries, changes in classroom practices will not 
occur simply because ICT is more available in the classroom (Bransford, Brown, & 
Cocking, 2002; Ertmer, Addison, Lane, Ross, & Woods, 1999). While most 
researchers agree that there is no clear link between the use of ICT and learning 
outcomes (Newhouse, 2002b), it seems that appropriate use is all important (Becta, 
2002). Therefore, despite the view of Kozma (2003) to the contrary, there is no sense 
in investing large amounts of money to provide schools with educational 
technologies unless they are used effectively (Becta, 2002). Further, Cradler and 
Bridgforth (2002) claimed that the level of effectiveness of ICT is influenced by 
providing the infrastructure of hardware and software as well as curriculum and 
technical support for teachers, school organisational ICT design and policies and 
management support. This implies that providing the money for technology is only 
one step in the process. 
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ICT can be seen as a mediator of the learning process. It does not have an 
educational value in itself (Tezci, 2009). The educational technology process should 
begin with the identification of an educational problem and deciding what students, 
teachers or schools want to achieve, not with the existence of technology (Neyland, 
2011; Tezci, 2009). ICT becomes significant when its use is linked to teachers’ 
visions and levels of knowledge (Garland & Noyes, 2004; Lim & Khine, 2006; 
Zhang, 2007). Therefore, it is clear that “teachers, not technology, hold the key to 
achieving integrated technology use” (Ertmer, et al., 1999, p. 55).  
Teachers must adopt and use the technology for it to show benefits to student 
attainment (Bransford, et al., 2002) and, consequently, educational systems need to 
start with a consideration of the teachers’ needs (Lankshear & Snyder, 2000). It is 
important, in the instance of this study, to consider what Saudi teachers do in their 
classrooms and how the ICT they use relates to the roles they play within the 
learning environment. 
1.1.2 Frameworks for mapping effective use of ICT 
Studies investigating teacher-related attributes affecting the process of change in the 
use of ICT in the classroom should be based on a well-structured framework (Cradler 
& Bridgforth, 2002; Lankshear & Snyder, 2000). Several frameworks have been 
developed in order to describe the implementation of ICT in school and its 
requirements; The Apple Classroom of Tomorrow—Today: Learning in the 21st 
Century (ACOT
2
) (2008); Newhouse et al., framework of Teacher Professional ICT 
Attributes (2002); The National Educational Technology Standards for Teachers 
(2008); The Levels of Teaching Innovation (LoTi) Digital Age Framework (2010); 
and The UNESCO Teacher Competency Standards (2008). 
The Teacher Professional ICT Attributes framework developed by Newhouse 
et al., (2002) maps teachers’ ability to exploit the characteristics of ICT as they move 
through five stages of progression, including: Inaction, Investigation, Application, 
Implementation, and Transformation. This framework provides a useful guide to 
evaluate the progression of teachers or schools with regards to their visions and 
contributions, implementation and use, and capabilities and feelings towards ICT 
within the context of schools.  
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The study described in this thesis made use of the Teacher Professional ICT 
Attributes framework (Newhouse et al., 2002). This was to provide a better 
understanding of the position of Saudi teachers with regards to implementation of 
ICT and to explore what they need to move to the next stage. This was in contrast to 
the previously noted extant research on the use of ICT in Saudi schools which has 
focussed only on examining the type of ICT being used or the frequency of its use, 
and on teachers’ technical knowledge (Al-Alwani, 2005; Alzahrani, 2004). 
The current study also used the LoTi Digital Age framework (Moersch, 2010). 
This framework was first created to measure teachers’ implementation of classroom 
ICT for authentic uses (Moersch, 1995, 2010). It was derived and developed partially 
from the Concerns-Based Adoption Model (CBAM) and the findings of the Apple 
Classrooms of Tomorrow (ACOT) research and aligns to the National Educational 
Technology Standards for Students and digital age skills (Moersch, 2010, 2011). The 
LoTi Digital Age framework suggested that teachers progress through eight different 
stages of change as they implement ICT into their classroom practices. Theses stages 
include: (1) Level 0- Non-use, (2) Level 1- Awareness, (3) Level 2- Exploration, (4) 
Level 3- Infusion, (5) Level 4a- Implementation (Mechanical), (6) Level 4b- 
Implementation (Routine), (7) Level 5- Expansion, and (8) Level 6- Refinement 
(Moersch, 2010, 2011). The LoTi Digital Age framework emphasises powerful 
learning and teaching as well as the use of digital tools and resources in the 
classroom. This framework helps in exploring how effectively teachers are using ICT 
in the classroom. 
1.1.3 Teacher knowledge 
Knowledge is a particularly important component of teachers’ ICT attributes (Van 
Braak, 2001). A lack of teacher knowledge or competencies related to the use of ICT 
for educational purposes has been identified as the major barrier to effective ICT 
implementation (Bingimlas, 2009; Chen, Looi, & Chen, 2009; Hew & Brush, 2007; 
Pelgrum, 2001; Zhao, 2007). For example, Williams, Coles, Wilson, Richardson, and 
Tuson (2002) claimed that knowledge and competence were required for teachers at 
an early stage of ICT development. It is, however, important to note that focusing on 
teachers’ technical competence alone is insufficient to achieve successful technology 
implementation (Lloyd, 2010). 
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Similarly, according to the TPACK (technological, pedagogical, and content 
knowledge) theory, teachers need more than just technical competence (Mishra & 
Koehler, 2006). TPACK was introduced in 2005 by Koehler and Mishra as a 
conceptual framework to describe the body of knowledge teachers need to effectively 
use technology in their teaching (Koehler, Mishra, & Yahya, 2007). This model 
suggests that relationships and complexities exist among the three main constructs of 
knowledge (technology, pedagogy, and content) (Koehler & Mishra, 2008; Mishra & 
Koehler, 2006). As these three components of knowledge intersect, this will lead to 
an understanding of teaching content with appropriate pedagogical methods and 
technologies. The intersection of all the components is the basis of the model which 
is the TPACK component (see Section 3.3 for further detail). The TPACK 
component could be defined as “a teacher’s knowledge of how to coordinate and 
combine the use of subject-specific ... and topic-specific activities using emerging 
technologies to facilitate student learning” (Cox & Graham, 2009, p. 64). 
The TPACK theory has been used to examine teachers’ knowledge with 
regards to the use of educational technologies in more developed Western nations 
(Archambault & Barnett, 2010; Chai, Koh, & Tsai, 2010; Cox & Graham, 2009; Lee 
& Tsai, 2010). However, the applicability of this framework to Saudi teachers who 
live in a different cultural and economic environment is unknown. Since Saudi 
Arabia has taken major steps towards ICT implementation in education, there is a 
strong need to investigate teachers’ knowledge and implementation of ICT in 
classroom practices and the factors that might influence their implementations. 
Therefore, to have a better understanding of where Saudi teachers stand in the 
implementation of ICT, the TPACK theory was adopted in the present study. 
The theory assumes that teacher use of ICT has a relationship with their 
TPACK, that is, teachers having “strong” TPACK will be more successful with the 
implementation of ICT in their classrooms. It therefore seems reasonable to analyse 
the effectiveness of ICT implementation from the perspective of TPACK theory. 
This study assumes that the more TPACK a teacher has, the more effectively ICT 
will be implemented in their classroom. This, in turn, is equivalent to progression 
into the more developed stages of the LoTi Digital Age Framework. 
 Chapter 1: Introduction 8 
1.2 AIMS OF THE STUDY 
This mixed methods study aimed to examine Saudi high school teachers’ ICT 
knowledge and implementation. To do so, it examined ICT implementation from the 
lens of published frameworks and models, namely Teachers’ Professional ICT 
Attributes (Newhouse et al., 2002), LoTi Digital Age framework (Moersch, 2010), 
and TPACK (Mishra & Koehler, 2006). The overarching aim was to add to the 
knowledge base concerning the use of ICT in education by identifying the variables 
which predict effective ICT implementation. 
The aims of this study therefore were: 
1. to explore the extent to which Saudi high school teachers have 
effectively implemented ICT into their classroom practices. 
2. to describe Saudi high school teachers’ level of technological 
pedagogical and content knowledge (TPACK). 
3. to explain the effective use of ICT by examining the effect of variables 
including: the TPACK construct; the availability of ICT resources; 
policy and planning; and management and support on Saudi High 
school teachers’ stages of ICT implementation. 
1.3 RESEARCH QUESTIONS 
The study sought to answer the following questions: 
1. To what extent, and how, and why do Saudi high school teachers 
implement ICT in their classroom? 
2. What is the Saudi high school teachers’ level of technological 
pedagogical and content knowledge (TPACK) and level of ICT 
implementation? 
3. What are the best predictors of the effectiveness of ICT implementation 
of the following variables: the TPACK construct; the availability of 
ICT resources; policy and planning; and management and support? 
1.4 RESEARCH DESIGN 
The present study was designed to examine Saudi high school teachers’ ICT 
knowledge and implementation. The participants were Saudi high school teachers in 
the Al-Madinah administrative area of Saudi Arabia. 
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The study adopted sequential mixed methods design, that is, it combined both 
quantitative and qualitative data. In the study, the implementation of ICT was 
explored using quantitative questionnaires and qualitative interviews. At the same 
time, a quantitative questionnaire was used to measure the teachers’ technological 
pedagogical and content knowledge (TPACK) and some other variables to examine 
their relationships to their level of ICT implementation. Both quantitative and 
qualitative data analyses were employed to analyse the data in order to answer the 
research questions. This is discussed in further detail in Chapter 4. 
1.5 SIGNIFICANCE OF THE STUDY 
Finding out how teachers implement ICT into their classroom is becoming more 
important. This study is significant as it raised the importance of considering how 
teachers implement ICT into their classroom. A strong emphasis has been found in 
the literature to examine the way teachers integrate ICT to assure that they integrate 
it effectively in their practices. The effective implementation of ICT in education is a 
key to obtaining the promising impacts of ICT to enhance teaching and learning 
processes.  
Previous research into the factors that affect teachers’ use of ICT in the 
classroom has been conducted in more developed, Western nations with access to 
technology resources. In fact, ICT as a whole is more present in developed countries 
than in Saudi Arabia (Flaitz et al., 2003; Shaw, 2010). Using ICT in education is a 
new issue for Saudi Arabia, thus there is a lack of relevant research on the subject of 
the teachers’ use of ICT. Also, Saudi Arabia’s culture, economy, educational system 
and ways of communicating to some extent differ from more developed Western 
nations. Therefore, further research needs to be completed in order to understand the 
teachers’ use of ICT in Saudi Arabia and the factors that may influence this use. This 
study provided significant data to point out the factors and issues facing teachers 
regarding the adoption and implementation of ICT in the classroom. In addition, it 
provided information that can be used to supplement existing educational reform 
programs. 
The first aim of the present study was to provide an understanding of ways in 
which ICT is currently being used by Saudi high school teachers. The study has 
potential value for the Tatweer project’s decision makers and the Saudi Ministry of 
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Education. The Tatweer project was seeking to equip classrooms with ICT 
equipment and training teachers to use this equipment with the promise of enhancing 
the quality of education. Therefore, the study sought to provide an evaluation of the 
extent to which the ICT being used effectively by teachers in Saudi high schools 
which in turn provided some insight into how prepared teachers are to develop and 
implement effective ICT implementation and how equipped schools are to enable 
this effective implementation. Currently, little research on high school teachers’ use 
of ICT has been reported in Saudi Arabia. Therefore, the present study would be 
significant as it attempted to contribute to the knowledge and fill this gap in the 
research. 
The results from this study may greatly benefit the decision makers and the 
Ministry of Education in Saudi Arabia. They will become more knowledgeable of the 
current state of teachers’ use of ICT and the factors that may affect this use, which 
should motivate the decision makers and the Ministry of Education to expand their 
efforts and take suitable action to improve teachers’ and schools’ preparedness. For 
instance, findings from this study might assist the decision makers and the Ministry 
of Education in making informed decisions regarding the training and development 
of teachers that will result in increasing their use of ICT to support the educational 
process. 
Teachers’ knowledge, as a significant factor that influences teachers’ use of 
ICT in the classroom, is a very important consideration in the overall implementation 
of technology in education was addressed through the second aim of the proposed 
study. Li (2007) argued that “teachers are an important stakeholder group in any 
endeavour to integrate technology into schools” (p. 377) and knowledge and 
attributes must be thoroughly understood before applying any initiative. Currently, 
there is a lack of knowledge about the teachers’ implementations of ICT in Saudi 
Arabia, and what might influence this implementation. Successful implementation 
and use of ICT requires an understanding of the factors that may influence the 
teachers adopting ICT in the classroom which in turn may provide the basis to assist 
teachers and increase their use of ICT.  
The third aim of the present study was to test the contribution of TPACK and 
other variables to Saudi high school sittings by examining the relationship between 
the teachers’ stages of ICT implementation and their TPACK construct. According to 
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the researcher’s review of the literature, the current study would be the first attempt 
in using the TPACK model to investigate teachers’ ICT knowledge in Saudi Arabian 
educational settings. The application of this theory into Saudi teachers’ knowledge of 
ICT was unknown. Thus, there was a need to test this framework in Saudi 
educational settings. It is hoped that using such a comprehensive framework will 
enhance the study results which may help in providing Saudi policy makers with 
useful information to support future development in the use of ICT in the Saudi 
educational system. Furthermore, despite the fact that substantial research in more 
developed countries has applied the TPACK model to explore teachers’ knowledge, 
there is a lack of knowledge regarding the degree to which this theory would provide 
a basis for predicting successful technology implementation by teachers. As the 
current study applied the Teacher Professional ICT Attributes Framework to explore 
teachers’ implementation of ICT in Schools and also its relationship to the teachers’ 
TPACK, this study therefore was important as it contributed to knowledge, 
particularly in examining the link between these two important frameworks and 
exploring the ability of the TPACK theory to predict teachers’ successful 
implementation of ICT in teaching. 
Despite the fact that this study conducted in Saudi Arabia and its generalisation 
was limited by its scope, it provides a solid basis to further research in other 
education contexts. This study pointed out to the factors that affect the effective use 
of ICT in education especially, the fundamental importance of teachers’ TPACK. 
The results of the present study would be critical for and support future ICT 
developments not only in Saudi Arabia, but worldwide. Especially those projects 
who experiencing “no effect” or a negative impact of ICT on education. The results 
of this study may greatly benefit the decision makers of any educational reform that 
promote ICT use to take those factors into consideration. 
1.6 SUMMARY 
This chapter has laid the foundation for the present research study. It has introduced 
the research problem and the question to be investigated, that is the extent to which 
Saudi high school teachers effectively integrate ICT in the classroom and the factors 
that may affect this implementation. This research is significant due to the paucity of 
research in this area within the Saudi context.  
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The next chapter, Chapter 2, presents a description of the research setting. An 
overview of Saudi Arabia and some background of the education system in Saudi 
Arabia are provided. Chapter 3 reviews the current literature and present research 
findings concerning areas relating to the research questions. The literature review is 
presented in three main sections. In the first section, the definition and the history of 
ICT is provided, followed by a discussion of the benefits of integrating ICT in 
education. The second section focuses on the successful use of ICT, articulating the 
barriers and the requirements to the effective use of ICT. Finally, the literature 
review concludes with an in depth review of the TPACK theoretical framework 
explaining the conceptual framework of the study. The study research methodology 
is presented in Chapter 4. The analyses of the quantitative and qualitative data are 
presented in Chapter 5 and Chapter 6, respectively. The final Chapter, Chapter 7, 
discusses the study findings, drawing the study conclusion and recommendations for 
practice and future research.  
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Chapter 2: Context 
As noted in Chapter 1, the study took place in the kingdom of Saudi Arabia. 
Particularly, the study was conducted in the AL-Madinah administrative area. This 
area was more accessible by the researcher. Also, the researcher had chosen 
participants to be from high schools in this area because they represent the context in 
which, and the people with whom, she will work after she finishes her degree.  
This chapter provides general information about Saudi Arabia and its education 
system. It is divided into two main sections: overview of Saudi Arabia (Section 2.1) 
and background of the education system in Saudi Arabia (Section 2.2). 
2.1 OVERVIEW OF SAUDI ARABIA 
The Kingdom of Saudi Arabia is characterised by its strategic location between three 
continents: Asia, Europe and Africa (see Figure 2.1). It occupies the largest part, 
almost 80%, of the Arabian Peninsula with an area of 2,250,000 square kilometres. 
Saudi Arabia is bordered by Yemen and Oman on the South, by the Red Sea on the 
West, Jordan, Iraq and Kuwait on the North, and the Arabian Gulf and the United 
Arab Emirates and Qatar on the East (Ministry of Higher Education, 2010). 
According to 2010 statistics, Saudi Arabia’s total population is approximately 27 
million, about 70% of whom are Saudis (Saudi e-Government National Portal, 2011). 
 
Figure ‎2.1. Saudi Arabia between the three continents: Asia, Europe and Africa (maps.google.com.au) 
Generally, most of the land in Saudi Arabia is arid, although there is rainfall in 
the north as well as along the mountain range to the west (Ministry of Higher 
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Education, 2010). So, the Saudi Arabian climate varies extremely from region to 
region. In the coastal regions, the weather is hot and humid in the summer and mild 
in the winter with light rains between November and February. While, in the central 
region, average summer temperatures are around 45°, with the winter dry and cool 
(Saudi e-Government National Portal, 2011).  
The capital city of Saudi Arabia is Riyadh. The Kingdom was established in 
1932 by King Abdul Aziz Al Saud. Since his death in 1953, he has been succeeded 
by his sons: King Saud (1953-1964), King Faisal (1964-1975), King Khalid (1975-
1982), King Fahd (1982-2005) and the current ruler, Custodian of the Two Holy 
Mosques King Abdullah bin Abdul Aziz (The Royal Embassy of Saudi Arabia, 
2011). In 1938, large reserves of oil were discovered in the country which made 
Saudi Arabia the undisputed leader in the international oil production holding at least 
25% of the world’s oil reserves. This has contributed to the kingdom emerging from 
being an underdeveloped desert country to becoming one of the richest nations in the 
region. The development and modernisation of the country has continued since this 
time (Ministry of Higher Education, 2010). 
In addition, Saudi Arabia has occupied a special place in the Islamic 
communities as the very heartland of Islam. The country includes the premier holy 
cities for Muslims: Makkah Al-Mukkaramah and Al-Madinah Al-Munawwarah. 
Makkah, which is located in the west of Saudi Arabia, is the birthplace of Prophet 
Mohammad (peace and prayers be upon him) and the religion he founded. In the 
centre of the city, there is the Holy Mosque which includes the Holy Qabaa. Five 
times each day, more than one billion Muslims around the world, wherever they may 
be, turn to the Holy Qabaa to pray (Ministry of Hajj, 2011). Makkah also is the focal 
point of Hajj, the Islamic pilgrimage in which over two million Muslims from all 
over the world participate every year (Ministry of Higher Education, 2010).  
Al-Madinah is the second holy city where Prophet Mohammad (peace and 
prayers be upon him) emigrated and lived. The most significant attribute of the city is 
the extensive Al-Haram Mosque with a capacity for one million worshippers. The 
city is the main destination for Muslims from all parts of the world after the holy 
Makkah (Ministry of Hajj, 2011). Religion has played an important role in Saudi 
Arabian authority in almost all aspects of Saudi society and economy. This includes 
Saudi economy, health, education, politics, defence and security. The Quran (the 
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Islamic Holy Book) and the tradition of the Prophet Mohammad (peace and prayers 
be upon him) underpin the country’s constitution (Ministry of Higher Education, 
2010). 
2.2 EDUCATION IN SAUDI ARABIA 
This section sheds some light on the education system in Saudi Arabia. First, an 
overview of the education development in Saudi Arabia is provided followed by a 
brief description of the educational policy in Saudi Arabia. Then the issue of gender 
segregation in Saudi Arabian schools is discussed. Finally, the section concludes 
with some information on typical teacher preparation in Saudi Arabia. 
2.2.1 Educational development in Saudi Arabia 
From the very early beginnings of the establishment of the kingdom of Saudi Arabia, 
King Abdul Aziz paid special attention to education. In 1925, he established the 
Directorate of Education, the first formally organised educational centre. At that 
time, only 2,319 students were enrolled in the entire kingdom’s schools. By 1949, the 
number of students enrolled in elementary schools reached 21,409 students (Ministry 
of Education, 2006). By 2008, nearly six million students were enrolled in the 
kingdom’s nationwide public education system that comprises more than 30,000 
schools (Ministry of Education, 2010b).  
Nowadays, in Saudi Arabia, there are three agencies that are responsible for 
planning, administering and implementing the overall governmental educational 
policy: the Ministry of Education, the Ministry of Higher Education, and the General 
Organisation for Technical Education and Vocational Training (Saudi Arabian 
Cultural Mission, 2010). 
 The Ministry of Education, established in 1953, is responsible for setting 
overall standards for the country’s educational system (public and private). 
It directs elementary, intermediate, and secondary schools, and teachers’ 
colleges. The prime goal is to provide general education for all students. 
The Ministry of Education is also responsible for the museums, libraries, 
and archaeological research (Ministry of Education, 2006). Permission to 
conduct the current study was sought from this Ministry. 
 The Ministry of Higher Education, established in 1975, is responsible for 
the kingdom’s universities and colleges (Ministry of Education, 2006). It 
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also “supervises scholarships of Saudi students studying abroad, 
coordinates international inter- university relations and oversees the 27 or 
so educational and cultural mission offices in different countries” (Al-
Salloom, 1995, p. 25).  
 The General Organisation for Technical Education and Vocational 
Training in Saudi Arabia was established in 1980 as a result of combining 
two divisions of vocational and technical education. This organisation runs 
pre-vocational training centres, vocational and commercial secondary and 
high institutes, and coordinates some training programs for educational 
staff (Ministry of Education, 2007). 
2.2.2 Educational policy in Saudi Arabia 
In 1970, the Higher Committee of Educational Policy issued the Saudi Arabian 
educational policy to be the main cornerstone of education (Al-Salloom, 1995). The 
purpose of the Educational policy is to guide educational plans, evaluation system, 
curricula, and teacher training. It handles the general principles of education, 
objectives of and planning for the various stages of education, education facilities, 
financing of education, and general supplying (Ministry of Education, 1980). 
Education in Saudi Arabia is free but not compulsory. Schooling is divided into 
three stages:  
a. elementary education (six grade levels, equivalent to Years 1-6) with 
students beginning formal schooling at age 6;  
b. intermediate education (three levels, equivalent to Years 7-9); and,  
c. secondary education (three levels, equivalent to Years 10 to 12) with 
students ending formal schooling at age 17.   
The term “high school” adopted by this study refers collectively to Years 7 to 
12 and was therefore conducted in both intermediate and secondary schools.  
The school year, which begins in September, consists of two semesters with 
each having eighteen weeks. Students have from 28 to 33 classes per week and each 
class lasts for 45 minutes. The average class in city schools consists of 38 students 
while in rural schools there is an average of 27 students per class. To move to the 
next year level, students must pass exams at the end of the school year. The exams 
for each subject are set by the school. If a student fails, he or she needs to take 
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another exam in the subject that was failed. If the student fails again before the new 
school year commences, he or she needs to repeat the level (Ministry of Education, 
2006). 
2.2.3 Gender Segregation 
Education in Saudi Arabia is segregated by gender in all levels of education except 
kindergarten classes and certain medical school classes (Ministry of Education, 
2006). This is because that Saudi Arabia follows the Quran (the Islamic Holy Book) 
and the tradition of the Prophet Mohammad (peace and prayers be upon him) in its 
constitution. The Quran gives females equal but not identical rights with males on 
personal, social, and political levels. The Quran gives both genders duties to an equal 
degree. Neither the Quran nor the tradition of the Prophet Mohammad prevent 
females from joining in public life (AlMunajjed, 1997).  
The Quran and the tradition of the Prophet Mohammad strongly believe in 
mandatory education for both males and females. Moreover, the Quran reports that 
females have the right to work in agriculture, industry, and commerce so long as 
their work does not disadvantage themselves or their family (AlMunajjed, 1997). 
However, the Quran warns that the mixing of the genders could lead to “seduction 
and the ‘evil consequences’ that might follow” (AlMunajjed, 1997, p. 33). Following 
the Quran instruction, boys and girls in Saudi Arabia attend separate schools and 
they are taught by separate staff of the same gender. 
2.2.4 Typical teacher preparation 
In Saudi Arabia, since the establishment of the Directorate of Education in 1925, 
there has been a focus on preparing teachers to understand social and environmental 
needs. In the beginning, and in an attempt to overcome the extreme lack of qualified 
Saudi teachers, anyone who could read and write was considered qualified to teach 
students. At the same time, a number of non-Saudi teachers from neighbouring 
countries were attracted to teach in Saudi schools. In order to replace non-Saudi 
teachers with citizens, the Directorate of Education created the Arabian Scientific 
Institute in Makkah in 1927 to prepare primary school teachers (AlMarefha, 2009).  
The responsibility of preparing teachers then moved to the Ministry of 
Education after its establishment in 1953 (see Section 2.2.1). The Ministry, as noted, 
oversees the education of pre-service teachers and the professional development of 
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in-service teachers (Ministry of Education, 2006). In order to achieve this, the 
Ministry of Education has created and established a number of teacher preparation 
programs throughout the Kingdom: 
 Primary Teachers’ Institutes (1953 to ~1967) to certify teachers to teach at 
primary level by completing three years of training after finishing their 
primary education. 
 Primary Teachers’ Preparation Institutions (1966-1985) to certify 
teachers to teach at primary level by completing three years of training 
after finishing their secondary education. 
 Science and Mathematics Centres (1974-1988) to train students to teach 
science and mathematics in elementary schools. 
 Junior Colleges (from 1975) to upgrade the training level of qualifying 
high school graduate students to teach at primary level by completing two 
years of intensive level of training.  
 Teacher Colleges (from 1989 to the present day) to upgrade the existing 
junior colleges to four year certification to allow graduate students to teach 
at all levels of general education (Alshalaan, 2006). 
Currently, the Ministry of Higher Education is responsible for teacher 
preparation institutions in Saudi Arabia. These institutions are: (1) Teacher Colleges 
and (2) Colleges of Education at Saudi universities. The programs of teacher 
preparation offer a number of specialisation areas, for example, Arabic language, 
Islamic studies, mathematics, biology, chemistry, physics, computer science, special 
education, and art education taught by different departments at these colleges. For 
each program of teacher preparation in a specialisation area, students need to 
complete professional, cultural, and academic preparation (Algabr, 1994). These 
qualifications assist pre-service teachers to understand the principles of learning, 
skills of teaching, appropriate methods of evaluation, and the foundations of 
educational processes and curriculum (Bin Salamah, 2001). Additionally, these 
qualifications are to provide pre-service teachers with educational theories, teaching 
methods, and a wide range of curricular knowledge and skills (Al-Salloom, 1995). 
Saudi Arabia has successfully replaced non-Saudi teachers with Saudis in the 
primary and intermediate schools and over 95% of the teachers in secondary schools 
are at present Saudis. According to the 2010 statistics, the total number of Saudi 
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teachers is nearly 450,000 employed in 33,105 schools (Ministry of Education, 
2010c). The following table (Table 2.1) illustrates the number of male and female 
Saudi teachers according to their school level. 
Table ‎2.1 
The number of Saudi teachers classified by gender and school level 
 Female (n) Male (n) Total 
Primary Schools 107,884 107,884 215,768 
Intermediate Schools 54,299 55,842 110,141 
Secondary Schools 47,861 43,745 91,606 
Total 210,044 207,471 417,515 
2.3 ICT IN EDUCATION IN SAUDI ARABIA 
The Ministry of Education in Saudi Arabia first used computers as a tool to store and 
process student records and other administrative information. Eventually computers 
became an integral tool in course preparation, document production, book creation 
and other related teaching activities (Alshumaimeri, 2008). In 1991, computer 
literacy was introduced into the Saudi education system as a compulsory subject in 
secondary school. However, this was unsuccessful at the beginning as most of the 
schools did not have computer labs (Al-Sulaimani, 2010). The Ministry of Education 
has since made efforts towards increasing the use of ICT in schools in order to 
improve their education outcomes. A succession of projects and programs was 
introduced: 
a. The General Administration for Educational Technology (GAET) was 
created in 1991 to manage and oversee the integration of technology into 
classrooms and develop the quality of education with that technology 
(Moshaikeh, 1992). Educational materials, staff training, and technology 
was all supplied by this administration (Alsebail, 2004). 
b. The Learning Resource Centres Project was established in 1997 to 
develop school libraries into learning resource centers to support the 
curriculum and the learning processes. Depending on the size of a school, 
each learning resource center is equipped with a number of computers, 
printers, projectors, TV, DVD, network connectivity, and educational and 
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multimedia programs. This project was aiming to develop all of the 
country’s school libraries starting gradually by developing 2000 to 3500 
school libraries each year (Alsalman, 2011, March ). 
c. The National School Net Project (Watani) was introduced in 2000 to 
provide schools with computer labs and connect them to computer 
networks. The project also provided training programs for selected 
teachers who teach in these labs (Al-Aqeely, 2001). This project was 
launched with a budget of over SAR 100 Million (Benna & Al-Harigi, 
2006). 
However, the Ministry of Education (2010a) reported that there are 2300 
computer labs in elementary and intermediate schools, 3000 in secondary schools, 
and 2000 Learning Resource Centers, while the country has more than 33000 
schools. According to Al-Sulaimani (2010), the efficacy of these projects and 
programs tends to disperse over time because of issues related to funding, Internet 
capacity, and available skills. Al-Sulaimani stated that: 
Whilst the initial project usually included user training, this was frequently 
specific to the ICT equipment and restricted to the project installation period; 
thus subsequent users were not trained on the equipment, and there was little 
support for users in the case of failure (Al-Sulaimani, 2010). 
More recently, Saudi Arabia’s King Abdullah pursued major reforms to the 
Saudi academic system. As noted in the first Chapter, King Abdullah’s Education 
Development Project (Tatweer) was launched in 2007 to re-qualify teachers and 
educators to teach with technology and also provide curriculum development and 
design to integrate and implement technology into the classroom (Ministry of 
Education, 2007). One of the major goals in this initiative is to equip classrooms with 
ICT equipment including laptop computers, projectors, and interactive whiteboards. 
In addition to the equipment, nearly 400,000 teachers in various subjects will receive 
the training necessary to use this equipment. Schools will also be connected to a 
network that enables them to participate in e-learning activities and courses. By 
introducing technology to the classroom, it is hoped that the Saudi students will 
develop their skills in technology and the overall educational experience will be 
enhanced (Ministry of Education, 2007). This project aims to meet all of the 
 Chapter 2: Context 21 
conditions for successful technology integration including easy access to technology, 
and increased training for teachers. 
2.4 SUMMARY 
This chapter has provided some information regarding the research setting. The 
chapter commenced with an overview of Saudi Arabia presenting its geographical 
position, population, and climate. This was followed by a discussion of the special 
place of the country in the Islamic communities. An historical review of the 
beginning of education in Saudi Arabia was provided and the educational system 
with a focus on gender segregation in Saudi Arabian schools was described. Finally, 
the chapter concluded with the historical background of teacher preparation in Saudi 
Arabia and a description of how teachers and education colleges prepare their 
students to be teachers today. The next chapter presents a review of current literature 
and research related to the effective implementation of ICT in education and the 
requirements that might facilitate the use of ICT in classrooms. 
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Chapter 3: Literature Review 
As noted earlier, with the advent of ICT, many countries have incorporated more 
technological tools in their educational system. Research has suggested that using 
ICT in instruction enables students to take a more active role in their learning rather 
than their more traditional role of passive observer and listener (Saleh, 2008; Steel & 
Hudson, 2001). Saudi Arabia is one of those countries in which the government is 
investing a great deal of resources to bring ICT into the Kingdom’s schools. 
However, changes in classroom practices will not occur simply because computers 
are more available in the classrooms (Bransford, et al., 2002; Ertmer, et al., 1999). 
Providing the money for technology is only one step in the process. Teachers must 
adopt and use the ICT effectively for it to show benefits in terms of economic 
performance and student attainment (Bransford et al., 2002).  
Therefore, finding out how teachers implement ICT into their classrooms is 
becoming more important. The present study focused on Saudi secondary teachers 
working in public schools in the Al-Madinah administrative area of Saudi Arabia 
during the 2012–2013 school years. The study investigated their knowledge and 
implementation of ICT in classroom instruction identifying common underlying 
factors, which could be used to enhance the probable implementation of Saudi 
teachers of ICT in their classrooms. 
In this chapter, a discussion of the literature that is relevant to the study is 
presented. First, the value of ICT tools in enhancing education is discussed. 
Literature regarding the effective implementation of ICT in education and the 
requirements that might facilitate the use of ICT is examined. Finally, the theoretical 
framework of the study is articulated. 
3.1 ICT IN EDUCATION 
Information and communication technology (ICT) have increasingly been integrated 
into all facets of life and society. Various organisations and businesses have seen 
major growth due to the rapid advancement of ICT (Zhang & Aikman, 2007). The 
field of education has also encountered changes due to the introduction of ICT. From 
the time computers first appeared in classrooms in the early 1980s, educators 
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discovered an indispensible tool for teaching students. Research suggests that ICT 
will continue to play a major role in education settings for generations into the future 
(Bransford, et al., 2002; Yelland, 2001). Technology provides many options for 
supporting learning and teaching (Lefebvre, Deaudelin, & Loiselle, 2006). 
3.1.1 Definition of ICT 
Although the term ICT has recently become more widely used in many countries, 
this term is not easily defined. There is no globally accepted definition of ICT. This 
is due to the fact that technology is rapidly changing in nature. In other words, the 
scope of ICT is continuously changing with the creation of new technologies. For 
example, at one time, the term “technology” was used to describe only hardware, 
now “technology” refers to hardware and software as well (Anderson, 2008). 
The acronym ICT can be seen as an evolution from two previously unrelated 
concepts, “information technology” and “communication technology.” Information 
technology (IT) deals with the equipment such as personal computers, scanners and 
digital cameras and software elements that allow individuals to “access, retrieve, 
store, organize, manipulate and present information by electronic means” (Zhao, Lei, 
& Conway, 2006, p. 685). While communication technology (CT) is the term used to 
describe technologies that can access or receive information, these include phones, 
faxes, modems, and computers (Zhao, et al., 2006). ICT is then the consequence of 
the convergence of information technology and communication technology. An 
example of this convergence is the crossing of mobile phones and computers that led 
to the advent of smartphones (Gholami, 2006). 
One definition which compasses the relationship between information 
technology and communication technology is “the combination of networks, 
hardware and software as well as the means of communication, collaboration and 
engagement that enable the processing, management and exchange of data, 
information and knowledge” (Department of Education in South Africa, 2004, p. 15). 
In this definition, traditional communication technologies and a new range of digital 
devices are integrated which, in turn, provides a broader understanding of ICT. 
The term ICT could be used for “information and communication technology” 
or for “information and communications technology.” According to Lloyd (2005, 
November ), the singular form “communication” refers to “human interaction” while 
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the plural form “communications” is generally connected to “the whole field of data 
communications infrastructure” (p. 3). In education, particularly, there are two 
different uses of the term ICT. First, ICT could be used as a subject when students 
learn about ICT, that is, computer literacy, computer science and information 
literacy. Secondly, ICT refers to the use of various computer applications as a 
medium to enhance the teaching and learning process, that is, learning with ICT 
(Law & Plomp, 2009).  
For the purposes of this research study, the researcher defines ICT as: All 
information and communication digital devices that can be used in the teaching and 
learning process, encompassing: hardware (such as computers, interactive 
whiteboards, digital cameras, projectors, scanners etc), software (such as word 
processor programs), and communication networks (such as the Internet and email). 
The study will focus on how these digital technologies are effectively used in Saudi 
secondary education to enhance teaching and learning processes. 
3.1.2 History of ICT 
The story began back in the early 20
th
 Century when the Silent Film entered 
education around 1910. By 1927, broadcast radio, the primary mass communication 
for the world, was in schools. Then, educational television started in 1936 when the 
BBC began regular television broadcasts. After around 20 years, it was the beginning 
of the computer age when the first computer was used for instruction. ICT has then 
rapidly and constantly shifted over the last three decades (timerime, 2010).  
When discussing the history of ICT in education, educators and researchers 
tend to divide it into a number of periods of time. According to Roblyer and Doering, 
the development of ICT in schools could be divided into three eras: the pre-
microcomputer era, microcomputer era, and Internet era (Roblyer & Doering, 2010). 
Lambert and Cuper (2008) argue that ICT “offers today’s classroom teachers the 
opportunity to move from a largely linear learning environment to an increasingly 
nonlinear environment” (p. 266).  
According to Roblyer and Doering (2010), the pre-microcomputer era lasted 
from 1950 until the late 1970s. One of the most important characteristics of this era 
was that computers were large and quite expensive machines and required a great 
deal of expertise to use. The pre-microcomputer era began in 1950 when the first 
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computer was used for instruction at Massachusetts Institute of Technology (MIT), 
followed by the first computer used with children in school to learn arithmetic in 
New York City in 1959. During 1960 through 1970, faculty and students in 
universities across the United States used mainframe systems for programming and 
shared utilities. The computer-assisted instruction (CAI) movement emerged in the 
early 1970s and federal funds were issued by the American government for a larger 
scale mainframe/minicomputer system in schools (Roblyer & Doering, 2010). In the 
late 1970s, the computer literacy movement began when computer literacy skills 
were considered to be important in programming and using software tools like word 
processing. The belief was that students who lacked literacy in computers would be 
educationally disadvantaged (Molnar, 1978). However, at the end of this era, 
teachers began to dislike the control of CAI applications by universities and district 
offices across the country as teachers had too limited control over the application of 
computer-based technologies in their classrooms. Consequently, teachers began to 
reject the concept that computers would enhance education (Roblyer & Doering, 
2010). 
In 1977, the first small, stand-alone desktop microcomputers were invented 
announcing the beginning of the microcomputers era (Roblyer & Doering, 2010). 
This allowed teachers to control their own computers within their own classrooms. In 
the mid 1980s through the 1990s, integrated learning systems (ILSs) emerged. 
Schools began to consider ILS networked systems as cost-effective solutions for 
instruction to address required standards which marked movement away from stand-
alone systems towards central servers with connected computers (Roblyer, 2006).  
The mid 1990s is considered as a milestone in the development of computer 
systems. With the advent of the World Wide Web (www) by Tim Berners-Lee in 
1994, the Internet era was born. The web, now called “Web 1.0”, was initially 
designed as an information source and medium for online publishing. It required an 
understanding of HTML (Hyper Text Markup Language) in order to publish a web 
page (Rosen & Nelson, 2008). Furthermore, Web 1.0 was one-way communication 
so the majority of students simply used the Internet to collect information (Albion, 
2008). Web 1.0 lasted for around ten years until 2004 when it turned to what is called 
read/write Web or “Web 2.0” facilitating collaboration and communication 
(Solomon & Schrum, 2007). Web 2.0, through its encouragement of user-created 
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content, is much more than a simple static information source. It is, rather, 
considered as an interactive tool allowing teachers and students to contribute to a 
website’s content, so they can share information, collaborate and interact with each 
other (McAfee, 2006).  
Examples of Web 2.0 tools include web-based communities, social networking 
sites, video sharing sites, web applications, wikis, and blogs (McAfee, 2006). With 
Web 2.0, teachers and students can use collections of these technology tools that 
enable creation and posting of content, interacting in social networking, collaborating 
on tasks with other human agents and sharing work or data results (Solomon & 
Schrum, 2007). The Web 2.0 tools are easy to use and do not require that much 
knowledge or skills, enabling students to concentrate on information sharing and 
collaboration (Boulos, Maramba, & Wheeler, 2006). Table 3.1 illustrates the most 
important inventions during the last 40 years. 
Table ‎3.1 
The history of ICT in education (Roblyer & Doering, 2010; Timetoast, 2011) 
Eras Years  
Pre-
microcomputer era 
1910 Silent Film entered education 
1927 Broadcast radio was in schools 
1936 BBC began regular television broadcasts 
1950 First computer used for instruction 
Early1970s 
Computer-assisted instruction (CAI) movement 
emerges 
Late 1970s 
CAI movement declines and Computer literacy 
movement begins 
Microcomputer era 
1977 
First microcomputers in schools 
The Apple corporation is founded 
1981 The IBM corporation begins 
1982 The Personal Computer was introduced 
1990 
The mobile phone becomes more than just for 
the government 
1991 The first interactive white board, but it was 10 
more years before they became part of 
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education 
The World Wide 
Web era 
1994 
The advent of the World Wide Web 
The Netscape navigator released 
1995 Microsoft released Windows 95 
1997 Internet Explorer version 4 released 
1998 The Search Engine Google is founded 
1999 Bluetooth was announced 
2000 Microsoft released Windows 2000 
2001 
Apple introduces the ipod 
Wikipedia, a Wiki free content encyclopaedia 
goes online  
2004 The advent of Web 2.0 
2007 
The first iphone is released beginning the 
development of “smartphones” 
2010 
The first generation ipad hits the market 
beginning the development of tablet computing 
 
Clearly, the development of ICT in the present era is more significant for 
educators. the advent of relatively affordable transportable technology, the rapid 
development in communication power through wireless networks and the advent of 
browsers that enable everyone to explore and search digital global knowledge 
sources have brought new opportunities for improving education in general (Zucker, 
2004). In other words, ICT can be a source of knowledge, a medium for transferring 
content, and an “interactive resource furthering dialogue and creative exploration” 
which in turn provides opportunities for changing teaching and learning making them 
more meaningful and rewarding (Levin & Wadmany, 2008, p. 234). As a result, 
special attention has been increasingly given to the process of ICT implementation in 
all aspect of education (Forkhosh-Baruch, Mioduser, Nachmias, & Tubin, 2005). The 
section that follows presents more details on the benefits of ICT for education. 
3.1.3 Benefits of using ICT in education 
Most of the research conducted on the design and implementation of ICT into the 
teaching and learning process has examined how the educational process is affected 
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by the integration of ICT in learning environments. The research has shown that 
integrating ICT into the educational environment produces positive results in both 
the teaching and learning processes. In this section, a discussion of several key 
directions of the research on use of ICT in classrooms is presented, that is, active 
participation and motivation, problem centred approach, feedback, improved skills, 
and interaction and cooperation. 
Active participation and motivation 
Using technology enhances teaching and learning in the classroom. In traditional 
teaching, students are observers and listeners. ICT enables students to take a more 
active role in their learning. ICT becomes a teaching assistant for the students. It 
helps students to construct their own understanding and knowledge of a topic (Oyaid, 
2009). For example, The ICT impact report: A review of studies of ICT impact on 
schools in Europe report (Balanskat, et al., 2006) indicates that teachers perceive 
using interactive whiteboards as motivating and enriching their lessons with easy 
access to digital materials. They believe that students are more motivated as the 
board is large and the content is presented clearly. Furthermore, the potential of the 
interactive whiteboard assists students in recognising relationships when, for 
example, related content is visualised in the same colour (Smith, Higgins, Wall, & 
Miller, 2005). 
The review of the literature highlights numerous other studies that report 
positive impacts on students’ motivation such as the Becta How Technology Supports 
14-19 Reform: An Essential Guide (Becta, 2008). According to Becta (2008), “ICT-
supported learning is a key motivator for the majority of 14- to 19-year-olds. The 
opportunity to collaborate with their peers, to create their own material and to 
personalise and reflect upon their learning, leads them to engage more effectively” 
(p. 16). 
Another important theme is that ICT could increase students’ enjoyment of 
learning and confidence in their ability as fun and games are being brought into the 
classroom (Lee, 2000). In a study by Li (2007), more than 18% of the secondary 
students surveyed emphasised that they found technology useful because of “using 
games or other "fun" ways, from virtual reality to simulation and to the Internet” (p. 
387). Additionally, the US state of Maine created one-to-one laptop environments for 
over 42,000 middle school students and 5,000 teachers. A survey was used to collect 
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information about teachers’ use of the laptops and their perceptions of their students’ 
use of laptops. More than 80% of teachers stated that their students were more 
engaged and more actively involved in their learning and presented higher quality 
work when using laptops. Principals and teachers confirmed that using ICT increased 
students’ motivation and class participation (Silvernail & Lane, 2004). 
Problem-centred approach 
The problem-centred approach provides students with a problem and allows them to 
formulate their own solution. ICT provides students with tools for organising, 
visualising and intuitive manipulation of the problem to make educated decisions 
more quickly and effectively. This makes it possible for students to become more 
active and highly motivated (Chen, Jia, & Wang, 2009, August). Individually or in 
groups, students, through ICT, are given the ability to develop multiple strategies and 
solutions to problems and receive immediate feedback (Xiao, 2005). For instance, 
Mathletics, which is an educational resource that contains many online activities and 
games geared toward teaching and learning mathematics, is one of the most 
important and widely used computer-aided assessment and learning tools in 
mathematics (Hatt, 2007). It generates random questions using various web 
platforms such as JavaScript and MathMI, as well as scalable vector graphics (Hatt, 
2007).  Bitter and Legacy’s (2008) research has shown that the introduction of 
Mathletics into the classroom has resulted in positive academic gains. Therefore, 
access to ICT tools helps in the implementation of the problem-centered approach, 
which in turn may lead to more active and highly motivated students (cf. Newhouse 
et al., 2002). 
Feedback 
Traditional methods of feedback required students to wait hours or even days to 
receive feedback about their work. In some cases, the student may not receive 
feedback at all. ICT provides students with feedback immediately. Immediate 
feedback provides the student with encouragement to continue exploring and trying 
out new ideas until they find the answers they are looking for (Cheng & Chen, 2007; 
Clements, 2000). A good example of this type of feedback is found in Mathletics 
website. It checks the entered answer and provides the correct response (Figure 3.1).  
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Figure ‎3.1. Immediate feedback from Mathletics website (www.mathletics.com.au) 
According to Hatt (2007) the immediate feedback in this program helps 
students to understand the problems and their errors. In other words, this type of 
feedback is important as “students need to see the functionality of the problems in 
order to better understand the questions they are attempting” (p. 385). Clearly, this 
kind of feedback consistently creates in students the willingness to move to the 
following questions and try again. Black, Harrison, Lee and Wiliam (2001) consider 
the feedback provided by ICT as being a formative assessment tool allowing students 
to understand and manage their learning. 
Hennessy, Ruthven and Brindley (2005) emphasise that using ICT supports 
students to check, trial and refine their work which means ICT facilitates immediate 
feedback and encourages self-correction. Another report of Becta (2009) indicated 
that students were highly motivated towards achieving personal learning goals and 
towards acquiring positive feedback on individual competence. According to 
Hamilton and O’Duffy (2009), using ICT can support teachers in delivering 
customising assessments and gaining immediate feedback on students’ progress. This 
kind of feedback allows teachers to provide personalised learning opportunities with 
the use of remediation and enrichment to transmit more differentiated instruction that 
better meets each student’s needs (Hamilton & O’Duffy, 2009). 
Cross-curricular learning 
There are many meta-analyses and literature review research studies designed to 
measure the overall impact of ICT use on student achievement across the curriculum. 
Balanskat, et al. (2006), in their report The ICT impact report: A review of studies of 
ICT impact on schools in Europe, review 17 European studies and surveys including: 
large scale impact studies; evaluations of national ICT programmes or initiatives; 
national inspection reports; evaluation of specific national interventions- large and 
small scale; national research reviews; international and European comparisons and 
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European case studies. The authors reported a number of key findings (Balanskat et 
al, 2006, p. 3) fulsomely describing the impact on learning and learners including: 
a. Use of ICT improves attainment levels of school children in English- as a 
home language- (above all), in Science and in Design and Technology 
between the ages of 7 and 16 years. 
b. In OECD countries, there is a positive association between the length of 
time of ICT use and students’ performance in PISA Mathematics tests. 
c. Schools with good ICT resources achieve better results than those that are 
poorly equipped. 
d. ICT investment impacts on educational standards most when there is 
fertile ground in schools for making efficient use of it. 
e. Internet access in classrooms results in significant improvements in 
students’ performance in national tests (taken at 16 years of age). 
f. Introducing interactive whiteboards results in students’ performance in 
national tests in English (particularly for low-achieving pupils and for 
writing), Mathematics and Science, improving more than that of pupils in 
schools without interactive whiteboards. 
Other international studies have confirmed the potential of using ICT in 
improving students’ results. For instance, The Impact of ICT on Learning: A Review 
of Research  report (Eng, 2005) reviewed 42 American studies of around 7000 
students. Findings confirmed that higher scores were achieved by students who 
received computer-assisted instruction (CAI). Moreover, a three-year randomised 
control research study of the large-scale Khanya project in South Africa indicated 
that students who experienced ICT-rich environments achieved higher mathematics 
results (Wagner et al., 2005).  
In Australia, the recently released national curriculum (ACARA, n.d.), has 
listed ICT as one of its general capabilities with five interrelated elements: Applying 
social and ethical protocols and practices when using ICT; Investigating with ICT; 
Creating with ICT; Communicating with ICT; and, Managing and operating ICT. 
This formalises the role for ICT as a cross-curricular tool in learning across all age 
levels and in all subjects (learning areas). For example, in the Science as Inquiry 
strand in Year 7 Science, students will: 
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a. [Planning and conducting] Construct and use a range of representations, including 
graphs, keys and models to represent and analyse patterns or relationships, 
including using digital technologies as appropriate. 
b. [Communication] Communicate ideas, findings and solutions to problems using 
scientific language and representations using digital technologies as appropriate . 
Interaction and cooperation 
ICT also provides an open environment for interaction and collaboration on projects. 
In traditional group work, there is often one student who functions as a group leader. 
Often, more quiet students get lost in the group. ICT enables shy students to 
participate in a way that is more safe and comfortable for them. Thus, they become 
“stars” too (Jarrett, 1998). Students work together with a more balanced group 
dynamic, and everyone participates cooperatively (Hudson, 1997). Students also 
learn how to cooperate and interact with the ICT themselves. 
Goos, Galbraith, Renshaw, and Geiger (2001) found that the use of graphic 
calculators facilitated communication and the sharing of knowledge between 
students. The coordinated use of tools such as computer projectors, remote controls 
and laser pens enabled students to collaborate when sharing their findings in class 
presentations. When students disagree while using ICT, they are more likely to find 
successful resolutions by using the technology to prove their point (Clements, 2000). 
Hennessy, Fung, and Scanlon (2001) describe how a graphic calculator provided an 
external collaborative medium and a reference point for students to discuss which 
supported a highly productive investigation. Their study “illustrated how a graphing 
technology can actually shape an activity by changing the course of action” 
(Hennessy, 2000, p. 245) and demonstrated that the “technological tool served as a 
mediator in both the students’ collaboration and in their graphical problem solving” 
(p. 245). 
The use of Web 2.0 based tools such as wiki based forums, blogs, podcasting, 
collaborative online learning environments and video conferencing offers the 
possibility to improve the learning environment to much greater extent. Students, 
with these types of environments, can “work collaboratively on documents or 
projects, working in parallel to add their own input and provide feedback or 
clarification on the work of others” (Chambers, 2011, p. 15). 
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This section has discussed the ways in which ICT tools can provide many 
options for supporting learning and teaching. The next section focuses on the issue of 
the effective implementation of ICT in education. 
3.2 TOWARDS SUCCESSFUL IMPLEMENTATION OF ICT IN 
EDUCATION 
The first section in this chapter (Section 3.1) showed that a substantial number of 
research studies in the literature emphasise the positive impact of using ICT in 
education. However, not all studies indicate the positive impact of using ICT. Several 
found either “no effect” or a negative impact of ICT on education (Cuban, 
Kirkpatrick, & Peck, 2001; Ungerleider & Burns, 2003; Waxman, Lin, & Michko, 
2003; Wozney, Venkatesh, & Abrami, 2006). 
A study by Cuban, Kirkpatrick and Peck (2001) investigated the relationship 
between access to and use of computers in teaching and learning. Findings were that 
increased access to computers did not lead to a higher frequency of use in teaching. 
When computers and related resources were used, they were used to maintain, 
instead of transform, existing educational practices. Similarly, Wozney, Venkatesh 
and Abrami (2006) investigated computer technology practices among 764 teachers 
from both private and public school sectors in Quebec. The authors reported that the 
frequency of computer use among teachers in their study was limited. Only a small 
percentage of teachers reporting extensive use of computers, despite increased 
availability. 
Investigating whether access to ICT in schools improves educational outcomes 
has also been questioned in a number of meta-analyses. For example, Ungerleider 
and Burns (2003) conducted a meta-analysis of Canadian studies. The results 
indicated that there was little evidence of the effectiveness of e-learning in promoting 
academic achievement and motivation, or on facilitating instruction. The authors 
asserted that having access to computers in the classroom does not necessarily 
improve academic achievement (Ungerleider & Burns, 2003). In the case of the 
USA, Waxman, Lin and Michko (2003) evaluated American studies from 1997 to 
2003 with a sample size of about 7000 students. The aim was to study the effect of 
teaching and learning with ICT on the students’ academic achievement. This meta-
analysis reported that teaching and learning with ICT had little positive impact on 
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students’ academic achievements when compared to traditional education (Waxman, 
et al., 2003).  
Clearly, although ICT has the potential to significantly enhance education, that 
potential is not being realised in practice. It seems that in order to justify continuity 
of investment in ICT in education, ways need to be found to increase ICT use 
effectiveness. This section (Section 3.2) is continuing to discuss a number of issues 
related to the successful implementation of ICT in education including: why teachers 
integrate technology; how ICT implementation could be effective; what the 
requirements are to achieve effective ICT implementation; and the importance of 
teachers in the implementation process. Each of these issues will be discussed in the 
following subsections. 
3.2.1 Rationale for ICT implementation 
Trend, Davis and Loveless (1999) described this issue of the lack of an effect of ICT 
or a negative impact of ICT use as a reality-rhetoric gap. This refers to the difference 
between the claims made for ICT and its actual impact on education (Condie & 
Munro, 2007; Twining, 2008). Vallance, Vallance and Matsui (2009) commented on 
this issue by stating that educational reforms that promote ICT use often lack a solid 
rationale for the adoption of ICT. In other words, despite the efforts of teachers to 
use ICT in their teaching, teachers lack direction about how ICT might best be 
integrated into school and classroom practices. This view is supported by Aviram 
(2000) who indicated that “the introduction of ICT into education has often been 
carried out with vague and confused conceptions of the desired model of learning 
which the new technologies were supposed to enhance and without clear conceptions 
of any guiding educational values” (p. 332).  
Some research (Department for Education and Skills, 2004; Moyle, 2006; 
Twining, 2007) mentioned what is known as “shared vision” about the role ICT 
should play in education. For instance, Discussing ICT, aspirations and targets for 
education project (dICTatEd, 2007) is an international project that examined ways of 
enhancing the impact of investments in educational ICT. The dICTatEd project 
(2007) argues that one of the underpinning reasons for this “reality-rhetoric gap” 
seems to be a lack of shared understandings (visions) within the education 
community (including among policy makers, researchers and practitioners) about 
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why we are using ICT in education. Through conducting a literature review and 
analyses of over 9,000 responses to the dICTatEd online questionnaire from 
respondents in 94 countries, the dICTatEd project identified 19 rationales given for 
the use of ICT in education grouped in three main categories. These categories are 
(1) supporting students’ learning, (2) improving technological literacy, and (3) 
improving productivity (Twining, 2007). These three main rationales are supported 
by other research literature (DEST (Department of Education Science and Training), 
2002; Moyle, 2006; Newhouse, 2002b). 
Moyle (2006) asserted that: 
..before any school or school system can have effective policies and 
practices to incorporate [ICT] to support learning and teaching, the school 
must have a clear vision of the learning it is aiming to foster and the 
organisation it is aiming to be (p. 5). 
It can be seen that it is important to develop an explicit rationale for using ICT in 
education (Van Melle, Cimellaro, & Shulha, 2003). Clearly, there is little or no point 
in equipping schools with more ICT unless such a rationale has been confirmed 
(Newhouse, 2002b). 
3.2.2 Aspects of effective ICT implementation 
There are a number of significant aspects required for effective implementation of 
ICT in the classroom. These aspects include: (1) avoiding techno-centric thinking, 
(2) starting with the identification of educational problems, and (3) promoting 
constructivist learning environments. The following paragraphs discuss each of these 
aspects in detail. 
The first aspect of effective ICT implementation is that educators should avoid 
techno-centric thinking.  Students’ involvement within ICT-rich classroom “does not 
necessarily correlate with productive learning” (Geisert & Futrell, 2000, p. 10). 
Without appropriate directions, making ICT available in classrooms does not “in 
itself” lead to better education (Curriculum Corporation, 2005). Changes in 
classroom practices will not occur simply because ICT is more available in the 
classrooms. On its own, ICT does not improve education. In other words, the 
availability of ICT in classrooms might not matter; rather, the significant issue here 
is how ICT improves the educational process (Bingimlas, 2010).  
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As shown above, research suggests that there is no direct link between the use 
of ICT and a positive impact on student outcomes (Cuban, et al., 2001; Newhouse, 
2002b; Ungerleider & Burns, 2003; Waxman, et al., 2003; Wozney, et al., 2006), 
“unless” ICT are used effectively (Becta, 2002). ICT has to be used in an effective 
way; otherwise, it may be a waste of time (Romeo, 2006). For example, according to 
Leach and Moon (2000) using computers only for word processing or presentations, 
does not indicate the “effective” implementation of computers. It is agreed that ICT 
should not solely be used for replicating existing practices (Leu, Jr., Kinzer, Coiro, & 
Cammack, 2004; NCTE, 2008; Stolle, 2008). For instance, using digital 
presentations rather than a chalkboard for presenting notes. Dockstader (1999) 
argued what is considered to be “not” ICT implementation: 
Implementation is not substituting 30 minutes of reading for 30 minutes of 
computer skill development. It is, however, using computers to teach 30 
minutes of reading. Implementation is not providing application software 
like electronic encyclopedias, spreadsheets, databases, etc. without a 
purpose. It is not prepackaged programs that are often unrelated activities 
clustered around a particular topic that address few higher concepts or goals. 
Nor is it teacher created programs that cover special interests and/or 
technical expertise but do not fit content-area curriculum. Defining what 
technology implementation is and is not is the first step in deciding how to 
integrate it into the classroom (p. 73). 
The second important aspect for effective ICT implementation is that educators 
should start with the identification of educational problems. The use of ICT to 
support the educational process should start from “dissatisfaction with the 
educational opportunities offered to [students] and a striving to do better” 
(Newhouse, 2002b, p. 5). Educators should move from focusing merely on 
technology itself (or starting from the existence of ICT), and instead be able to do a 
systematic analysis of educational problems that need to be solved (Van Melle, et al., 
2003). For instance, educators should start with asking questions such as, “What are 
the educational problems facing our students?” and “Do our students need to 
improve better educational skills?” Then, educators carefully choose ICT paying 
attention to advantages and limitations in supporting clear, well-defined educational 
objectives (Collins & Berge, 2000). Collins (2001) suggested that teachers cannot 
make good use of ICT until they know which ICT is relevant. Furthermore, ICT is 
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less effective when the educational objectives are unclear (Honey, Culp, & 
Spielvogel, 2005). Honey, Culp, and Spielvogel (2005) agreed that instead of 
concentrating on ICT use itself, those who successfully implement ICT “show a clear 
and meaningful connection between technology and larger educational goals” (p. 
13). 
This argument leads us to the third aspect of effective use of ICT that is 
promoting constructivist learning environments. There is a growing tendency in the 
literature to encourage teachers to change from traditional teacher-centred classroom 
to more student-centred learning or what known as constructivism (Pedersen & Liu, 
2003). Constructivists believe that “humans construct all knowledge in their mind by 
participating in certain experiences, and learning occurs when one constructs both 
mechanisms for learning and one’s own unique version of the knowledge, colored by 
background, experiences, and aptitudes” (Roblyer & Doering, 2010, p. 35). 
Constructivism in education involves the process of how students construct 
knowledge. This depends upon what students already know, which depends on the 
kinds of experiences that they have had, how they have organised those experiences 
into knowledge structures, and what they believe about what they know (Jonassen, 
Carr, & Yueh, 1998). Thus, in Constructivist learning environments, students learn 
through purposeful activities in which they are active participants rather than passive 
receptors of information. In other word, students involve in intentional and student-
centred activities that enable the students to engage actively in setting their own 
goals for learning and determining the resources and process for reaching those goals 
(Brown, 2004; Pedersen & Liu, 2003). 
Effective ICT implementation reflects using ICT as knowledge construction 
tools rather than instructional tools (Jonassen, et al., 1998). Jonassen, et al. (1998) 
advocated the use of ICT as mindtools to assist students in organising and 
interpreting what they learn, instead of as instructional tools to present facts and 
information to them, which allowing students “function as designers”, and ICT as 
cognitive amplification tools “for interpreting and organizing their personal 
knowledge” (Jonassen, et al., 1998, p. 24). Mindtools are computer applications that 
engage students in critical, higher order thinking about content (Jonassen, 2000; 
Kirschner, 2006). These tools include databases, semantic networks, spreadsheets, 
systems modelling tools, intentional information search engines, visualisation tools, 
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multimedia publishing tools, live conversation environments, and computer 
conferences (Jonassen, 2000; Jonassen, et al., 1998; Kirschner & Erkens, 2006). 
These applications are only considered as mindtools when students use them as 
cognitive tools to learn. That is, where students are actively involved in constructing 
their knowledge using the application that facilitates engaging them in and many 
thinking tasks. Jonassen, et al. (1998) explained: 
For instance, using databases to organize students’ understanding of content 
organization necessarily engages them in analytical reasoning, where 
creating an expert system rule base requires them to think about the causal 
relationships between ideas. Students cannot use Mindtools as learning 
strategies without thinking deeply about what they are studying (p. 24). 
Embracing a similar philosophy, the Australian Curriculum proposed that using 
ICT as a tool for learning enables students to: 
a. efficiently and effectively access digital information to assist with 
investigating issues, solving problems and decision making. 
b. produce creative solutions to support learning and develop new 
understandings in areas of learning. 
c. communicate, share and work collaboratively in local and global 
environments. 
d. understand the legal, ethical and health and safety implications of using 
ICT and their responsibilities as users and developers. 
e. develop new thinking and learning skills to support learning. 
(Curriculum Corporation, 2006, p. 2) 
Thus effective ICT implementation promotes constructivist learning environments 
where students engage with ICT to facilitate creative and critical thinking involving 
real world learning. 
In summary, avoiding techno-centric thinking, starting with identification of 
educational problems, and considering constructivist learning, are the most important 
aspects of the effective use of ICT in education. However, there are numerous and 
diverse factors affecting the successful implementation of ICT in schools and 
classrooms. These factors will be discussed in the following subsection. 
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3.2.3 Requirements for effective ICT implementation 
ICT implementation is not a product; it is, rather, a process (Yalin, Karadeniz, & 
Sahin, 2007). The success of ICT implementation in education means implementing 
ICT “effectively and efficiently in all dimensions of the processes” (Yalin, et al., 
2007, p. 4036). This includes ensuring that the process requirements are met. In other 
words, successful ICT implementation requires overcoming the factors that limit the 
success of these processes. It is emphasised that ICT implementation processes 
“work best when optimal conditions are in place to support them” (Roblyer & 
Doering, 2010, p. 33). 
The research literature witnesses a growing body of research studies that aim to 
investigate what prevents the successful implementation of ICT in education 
(Afshari, Bakar, Luan, Samah, & Fooi, 2009; Baek, Jung, & Kim, 2008; Balanskat, 
et al., 2006; Becta, 2004; Cox, Cox, & Preston, 2000; Ertmer, Ottenbreit-Leftwich, & 
York, 2007; Mumtaz, 2000; Tezci, 2011a; Van Braak, 2001). The most common 
finding is that ICT implementation is a complex process and involves a large number 
of influencing factors. Usually, in the literature, these factors are known, as 
“barriers.” A barrier can be defined as “any condition that makes it difficult to make 
progress or to achieve an objective”, which is, in this case, the successful 
implementation of ICT in education (Schoepp, 2005). 
There are a variety of ways in which the barriers to successful implementation 
of ICT have been classified. Some authors classify the barriers to successful 
implementation of ICT into two categories: first-order (extrinsic) barriers and 
second-order (intrinsic) barriers. Extrinsic factors relate to organisational support, 
policy and planning, or access to equipment, while intrinsic barriers refer to more 
emotional, personal issues related to teachers’ beliefs and attitudes towards ICT 
(Ertmer, et al., 1999; Ertmer, et al., 2007). Another way of classifying barriers to 
successful implementation of ICT is by grouping them according to whether they 
relate to the individual (teacher-level barriers), or to the institution (school-level 
barriers). The teacher-level barriers include lack of time, lack of confidence and 
negative attitudes, whereas, the school-level barriers include lack of access to ICT 
resources and lack of effective training and technical problems (Becta, 2004). Other 
studies classify the barriers into three main groups: system-level barriers, school-
level barriers and teacher-level barriers (Balanskat, et al., 2006). Finally, Hew and 
 Chapter 3: Literature Review 41 
Brush (2007) use six categories classifying barriers according to whether they relate 
to: resources, institution, attitudes and beliefs, knowledge and skills, assessment, and 
subject culture (Hew & Brush, 2007). 
As noted earlier, the purpose of the current study is to explore the 
implementation of ICT in Saudi schools considering teachers and their role in this 
process. Therefore, this review will classify the barriers to successful ICT 
implementation into two main categories: teacher-related factors and non-teacher-
related factors. In a review of non-teacher-related factors that impact the 
effectiveness of ICT implementation in education, the results show that the necessity 
of adequate infrastructure, policy and planning, support and management are the 
most frequently cited factors in the literature. The following paragraphs discuss the 
non-teacher-related factors in details, while the teacher-related factors will be 
discussed in a following subsection. 
Infrastructure 
Numerous research studies have indicated that many countries lack adequate 
hardware, software and network infrastructure. In a study by Korte and Hüsing 
(2006), the majority of teachers stated that the lack of ICT infrastructure in schools 
prohibited them from using ICT in their practices. Hew and Brush (2007) conducted 
a meta-analysis to identify the general barriers affecting the use of computing 
devices in schools for educational purposes, both in the United States as well as other 
countries. The examination of 48 studies revealed that a lack of resources was the 
most frequent barrier mentioned with a percentage of 40% compared to the other 
categories that ranged from 23% to two percent. According to Hew and Brush 
(2007), a lack of resources may include the lack of availability of technology in a 
school as well as the lack of access to this technology. Hew and Brush (2007) 
commented that “without adequate hardware and software, there is little opportunity 
for teachers to integrate technology into the curriculum, even in cases where 
technology is abundant, there is no guarantee that teachers have easy access to those 
resources” (p. 226).  
There are a number of barriers associated with inadequate ICT infrastructure. 
According to a report by Becta (2004), levels of access to ICT are important in 
determining levels of use of ICT by educators, but it is not guaranteed that a school 
with low access means that school does not have enough resources; it may be these 
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resources are inappropriately organised in the school. Similarly, in the report by 
Balanskat, et al. (2006), the authors emphasised that the accessibility of ICT 
equipments does not necessarily lead to effective implementation. The lack of high 
quality hardware and suitable educational software are also considered by the 
majority of educators to be significant barriers to effective ICT implementation. 
In the case of Saudi Arabia, one of the most common barriers to the use of ICT 
in Saudi Arabian schools is the availability of resources in classrooms (AI-Sharhan, 
1994; Al-Alwani, 2005; Alshumaim & Alhassan, 2010; Amaraee, 2003). As early as 
1994, Al-Sharhan found that 87% of teachers chose not to use audio-visual aids 
because they did not have the equipment support.  Fifty-seven percent of the study 
respondents also indicated that they had difficulty in getting the equipment, materials 
and personnel to the right place at the right time. This determined whether or not 
they utilised the ICT. Obsolete software and hardware make ICT difficult to integrate 
(Almusalam, 2001).  Insufficient equipment, limited Internet access and poor 
classroom environments (Al-Alwani, 2005) continue to pose challenges to 
integrating technology.      
In addition, teachers and students, have limited or no access to highly technical 
equipment such as digital microscopes, digital cameras, computer labs, laptop 
computers, and scanners making it difficult for ICT to be integrated into education 
(Almaghlouth, 2008). There is a need to provide teachers with the technology, 
equipment, and support. Furthermore, resources should be organised in such a way to 
ensure maximum accessibility for all users (Becta, 2004). Providing access for, and 
increased availability of technology will promote its implementation into classrooms 
(Al-Alwani, 2005). 
Policy and Planning 
Another key factor affecting the successful implementation of ICT in schools is the 
presence of an educational policy and planning strategy relating to ICT 
implementation. According to Wozney, et al. (2006), the absence of systematic 
policy and planning strategies can hinder teachers’ efforts to integrate ICT into their 
educational practices. Cuban, et al. (2001) stated that “the prevailing assumptions 
guiding policy on new technologies in schools are deeply flawed and in need of re-
assessment” (p. 830). There is a need to develop curricular plans and policies to 
place some structure on the introduction of ICT in education (Albirini, 2004). Hew 
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and Brush (2007) reported that ICT implementation plans assist in the creation of a 
school culture towards ICT implementation. Balanskat, et al. (2006) indicated that 
educational policymakers should pay more attention to policies that stimulate 
teachers to integrate ICT more and more effectively. Balanskat, et al. suggested that 
such policies should include schemes for incentivising, recognising and rewarding 
the teachers’ use of ICT, for example, making good ICT implementation part of 
career paths (Balanskat, et al., 2006). 
In the case of Saudi Arabia, calls have been made by schools for clear policies 
and planning for integrating ICT into education articulating the mission statements, 
goals and objectives. For instance, Al-Oteawi (2002) found that most teachers and 
administrators who responded to his study reported that there is no planning for 
current technology in schools. They added that ICT cannot be effectively integrated 
without the development of a clear ICT policy and plan to facilitate its 
implementation into education. One administrator commented that “if there is no 
plan, it is difficult to utilise information technology in schools” (Al-Oteawi, 2002, p. 
246). 
Some researchers point to the importance of perceptions and visions held by 
educational leaders and policymakers. For example, Pelgrum and Law (2003) stated 
that effective implementation of ICT depends on educational leaders’ perception and 
vision towards ICT and school culture. Similarly, Tondeur, Van Keer, Van Braak, 
and Valcke (2008) emphasised that successful implementation of ICT occurs when a 
school has a shared vision, develops ICT implementation strategies, and its teachers 
“share the values expressed within the school policy and understand their 
implications” (p. 220). Lim and Khine (2006) indicated in their study of four schools 
that a shared vision and ICT implementation plan provide school educators with an 
opportunity for communication about how ICT can be used, as well as “a place to 
start, a goal to attain, and a guide along the way” (p. 119). 
Support and Management 
Organisational support and management play an important role in ICT 
implementation. Research conducted in different countries indicated that ICT 
implementation did not receive sufficient organisational support (Becta, 2004; 
Pelgrum, 2001; Tezci, 2011b). Teachers need sufficient technical support to help 
them in using different ICT resources. Providing an inadequate number of technical 
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support services in a school severely limits teachers’ technology use (Hew & Brush, 
2007). According to Becta’s report (2004), “if there is a lack of technical support 
available in a school, then it is likely that preventative technical maintenance will not 
be carried out regularly, resulting in a higher risk of technical breakdowns” (p. 16). 
For example, Sicilia (2005) found that technical barriers (such as waiting for 
websites to open, failing to connect to the Internet, or printers not printing) prevented 
“the smooth delivery of the lesson or the natural flow of the classroom activity” 
(Sicilia, cited in Bingimlas, 2009, p. 43).  Therefore, even when schools are equipped 
with sufficient ICT resources, if technical support is not immediately available, any 
technical problems will decrease that access until the problems are resolved (Becta, 
2004). It seems that there is a relationship between the lack of technical support and 
teachers’ access to ICT equipment at school.  
To achieve wider impact with ICT in education, educational managers should 
establish sufficient ICT support services and maintenance contracts in order to 
guarantee that quality ICT resources for schools are indispensable conditions 
(Balanskat, et al., 2006). Lim and Khine (2006) suggested that schools should 
arrange regular appointments with technical assistance to troubleshoot hardware and 
software problems, test out equipment and install software, and maintain hardware 
and catalogue software. 
Another important part of the organisational support towards successful ICT 
implementation is to provide ongoing professional development and technical 
training for teachers. Professional development can have an impact on teachers’ 
attitudes and beliefs towards ICT, and provide them with the knowledge and skills 
needed to employ ICT in teaching and learning practices (Hew & Brush, 2007). 
Furthermore, teachers need to develop a high level of self-confidence with using 
ICT. Therefore, they need to be very well trained on how ICT can be implemented 
into classroom practices, which in turn will raise teachers’ confidence in their ability 
to use ICTs (Tezci, 2011a). 
Lack of technical education and training is another barrier to the successful 
implementation of ICTs in classrooms (Al-Alwani, 2005; Al-Oteawi, 2002; 
Almaghlouth, 2008). For instance, Saudi Arabia’s limited access to ICT and training 
has been a major obstacle in integrating ICT into education (Almohaissin, 2006). A 
study by Al-Oteawi (2002) found the majority of the participants (62%) had not 
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taken computer or Internet courses. Additionally, 98% of participants stated a need 
for staff development in the area of information technology in order to improve their 
skills and knowledge. Al-Oteawi indicated overall that the participants did not have 
useful knowledge and skills in information technology. To combat the lack of 
technological knowledge and skills, the study suggests that the Ministry of Education 
creates comprehensive staff development programs and plans to aid the 
implementation of technologies into Saudi classrooms. 
Similar research has also been conducted by others yielding the same results. 
Al-Alwani (2005) found that a contributing factor in the low use of technology by 
science teachers was the lack of information technology training. The research 
suggests that providing more staff development will help teachers successfully 
integrate ICT into their classrooms. Competency with ICT applications is developed 
through training (Sahin & Thompson, 2006). In addition, Almaghlouth (2008) found 
that lack of technical support and organised professional development programs are 
significant barriers. Professional development programs for teachers that provide 
encouragement to use ICT and that stress practical classroom use for the 
technologies are needed. 
Al-Oteawi (2002) found a correlation between neutral and negative attitudes 
toward technology and lack of computer skills and knowledge. Training programs 
that focus on increasing technical proficiency help increase awareness of how 
technology can be applied to classroom teaching, thus, changing the attitudes toward 
the technologies themselves (Saleh, 2008). Similarly, Alshumaimeri (2008) 
conducted a study to further understand the relationship between computer training 
and attitudes toward technology in language instruction. Participants who used the 
technology available in the language labs developed more positive attitudes towards 
the technology in the classroom. According to Alshumaimeri, training programs are 
invaluable to the overall process of integrating computers in the classroom. Programs 
must be designed that create positive attitudes toward technology by raising skill 
levels with the technology itself. Improvement in attitudes, however, cannot 
guarantee teachers would use the language labs for instruction. Alshumaimeri 
concludes that when participants receive more computer training, the confidence they 
gain increases the likelihood of using technology in classrooms. Well planned staff 
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development programs are crucial to the successful implementation of computers in 
classrooms (Alshumaimeri, 2008). 
Lack of time is another important factor affecting the successful 
implementation of ICT in education. Pelgrum (2001) found that insufficient time for 
teachers is among the top ten barriers associated with the implementation of ICT into 
school practices. Technology takes time to integrate and implement into classrooms 
(AI-Sharhan, 1994; Al-Alwani, 2005). An overloaded curriculum that does not leave 
time for the use of audio-visual equipment is another barrier to the implementation of 
ICT in Saudi Arabian schools (Al-Sharhan, 1994). Teachers need time to develop 
their skills with technology and create course materials (Rogers, 2000). Al-Alwani 
(2005), found that a teacher’s work schedule coupled with the average 18 45-minutes 
classes per week did not leave teachers enough time to work on integrating ICTs into 
their instruction.   
Al-Otaibi (2006) also found that teachers, especially females, showed less 
confidence in their computer use. Additionally, they pointed to their responsibilities 
as mothers and raising children as factors limiting their time to attend e-learning 
training. Al-Otaibi also noted that there are many other reasons for teachers not 
attending training courses. Lack of motivation due to insufficient encouragement 
from their principals and administration also affected the attendance at training 
courses. To assist teachers to integrate ICT more effectively, school leaders and 
policymakers should pay more attention and find solutions to recognise teaching 
loads and provide teachers with sufficient time (Lim & Khine, 2006).  
The previous paragraphs have discussed that important external requirements 
need to be established in order to achieve effective ICT implementation in education. 
These requirements, the need for infrastructure, policy and planning, and support and 
management, are non-teacher-related factors. The factors that are related to teachers 
are no less important. The literature review shows that teachers have the most 
influence on the quality of ICT implementation, and consequently, teacher-related 
factors are most frequently cited as impacting ICT implementation in education 
(Levin & Wadmany, 2008; Lim & Khine, 2006; Tezci, 2009). The next subsection 
articulates the role of teachers and their related factors in ICT implementation. 
 Chapter 3: Literature Review 47 
3.2.4 Teacher as a critical factor towards successful ICT implementation 
The general assumption common in the past is that once ICT requirements, for 
example, ready access to technology, increased technical training for teachers, and 
favourable policy and support environment, is in place, ICT implementation will 
automatically follow (Lim & Khine, 2006). However, more research studies have 
indicated that one of the key determinants of whether ICT implementation is 
successful is the teacher (Albirini, 2006; Ertmer, 2005; Hew & Brush, 2007; Li, 
2007; Lim & Khine, 2006; Newhouse, 2002b; Tezci, 2009). For instance, while some 
researchers (Kozma, 2003) reported that the presence of ICT in the classroom leads 
to effective use, other research results indicated that effective use is also linked to 
teachers’ attitudes and levels of knowledge (Garland & Noyes, 2004; Lim & Khine, 
2006; Zhang, 2007). Similarly, Ertmer (2005) stated that the decision of whether and 
how to use ICT for educational purposes significantly depends on the teachers and 
their related factors, for example, beliefs, confidence and skills, with regards to ICT 
implementation. Baker (as cited in Ertmer, et al., 1999) described teachers as 
“viewing the computer as either an inspiration or an intrusion depending on the 
meanings and the values they assign to technology” (p. 55). Research has suggested 
that teachers’ attitudes and beliefs may either decrease or increase the influence of 
the other barriers, for example, the lack of resources or the lack of technical and 
administrative support (Hativa & Lesgold, 1996). 
ICT becomes significant when teachers use it in classroom practices, otherwise 
it does not have an educational value in itself (Tezci, 2009). Therefore, we could 
recognise that “teachers, not technology, hold the key to achieving integrated 
technology use” (Ertmer, et al., 1999, p. 55). To understand how to achieve 
successful technology implementation, we need to understand the factors that 
influence teachers’ decisions and actions relating to ICT in their teaching. One of the 
most important of these factors is teachers’ knowledge and skills. The next 
paragraphs discuss this issue. 
Technical knowledge and skills 
Technological knowledge and skills, or “competence” as some researchers (Al-
Oteawi, 2002; Albirini, 2006) refer to it, have been considered as an important 
requirement for teachers to achieve successful ICT implementation in education. 
Previous research studies have shown that a large proportion of teachers lack 
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knowledge and skills about ICT as a main barrier towards effective use of ICT 
(Balanskat, et al., 2006; Becta, 2004; Hew & Brush, 2007; Newhouse, 2002b). For 
example, Hew and Brush (2007) reviewed the literature from both the United States 
as well as other countries to identify the general barriers preventing teachers from 
using technology for education. Hew and Brush reported that one of the most 
prevalent factors preventing teachers from integrating technology is their lack of 
specific technological knowledge and skills (Hew & Brush, 2007). Similarly, 
Albirini (2006) explored in his study the relationship between teachers’ computer 
attitudes and five independent variables including teachers’ computer competence. 
The findings suggest that the majority of respondents had little or no competence 
regarding the use of computers for instructional purposes. Furthermore, Newhouse 
(2002b) points to the relationship between the lack of use of computers across the 
curriculum and the lack of teachers’ knowledge and skills in operating ICT. Albirini 
(2006) asserted that irrespective of the availability of technological equipment, it will 
not be used unless teachers have sufficient knowledge and skills to integrate 
technology into educational practices. 
The literature also shows that relationships exist between teachers’ knowledge 
and skills and other teacher-related factors. For instance, Newhouse (2002b) 
indicated that many teachers who lack the knowledge and skills to use computers are 
also not enthusiastic about the changes associated with bringing computers into their 
classroom practices. According to Becta, (2004) when teachers lack technical skills, 
they are likely to be anxious “about possible technical problems, as they would have 
less of an understanding of how to avoid or solve such problems independently” 
(Becta, 2004, p. 21). Teachers’ confidence to integrate ICT into teaching practices is 
another factor associated with teachers’ level of knowledge and skills. For example, 
Albirini (2006) indicated that teachers’ lack of knowledge leads to their lack of 
confidence to integrate computers in education. Similarly, when responding to 
Becta’s survey, most teachers who stated that their lack of confidence was a barrier, 
also indicated that they had limited knowledge in the area of ICT (Becta, 2004). 
Furthermore, teachers’ attitudes towards computers have been found to be 
significantly influenced by teachers’ computer competence (Albirini, 2006). Al-
Oteawi (2002) found that teachers who demonstrated negative or neutral attitudes 
toward the use of ICT in teaching practices lacked knowledge and skill about ICT.  
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Apart from the need of technological knowledge and skills, some research 
studies emphasise the importance of other types of knowledge and skills; one is 
technology-related classroom management. Technology-related classroom 
management skills are those skills of managing ICT resources in classrooms. For 
example, teachers need to have specific management skills allowing them to know 
how to organise their classrooms effectively so that their students have equal chances 
to use ICT equipment, or what to do if their students experience technical problems 
when working on this equipment (Hew & Brush, 2007). Several research studies 
found that the lack of technology-related classroom management skills prevented 
ICT implementation (Hew & Brush, 2007). 
Another type of knowledge and skills that has been also been emphasised in 
the literature for effective ICT implementation is technology-supported pedagogy 
knowledge. This type of knowledge refers to teachers’ understanding of the 
connection between the technology being used and teaching and learning strategies 
(Hughes, 2005; Ottenbreit-Leftwich, 2010). Some researchers went further adding 
“content knowledge” resulting in technological pedagogical and content knowledge, 
which means teachers’ understanding of using technology to support pedagogical 
techniques in teaching specific content subject (Koehler & Mishra, 2009). Hughes 
(2005) asserted that teachers need to be equipped with a technology-supported 
pedagogy knowledge and skills base, so they can refer to it when they plan to use 
ICT in their classroom practices. According to Hew and Brush (2007), teachers’ 
unfamiliarity with the pedagogy of using ICT may be considered as a barrier to 
effective ICT implementation. Hew and Brush note that professional development 
programs have focused mainly on how to operate ICT equipment. According to 
Becta (2004) “before teachers need to know how to use [ICT], they need to ask why 
they need to know, and what they need to know” (p. 10). Equipping teachers with 
technological knowledge and skills will not necessarily guarantee that those teachers 
will integrate ICT in teaching practices in an effective way (Becta, 2004). 
Clearly, teachers’ knowledge and skills are significant determinants of ICT 
implementation in education. However, teachers need to not only be technologically 
literate (Newhouse, 2002b), they also need to develop other types of knowledge such 
as technological pedagogical and content knowledge (Koehler & Mishra, 2009). 
Balanskat, et al. (2006) suggested that teachers’ level of knowledge is directly linked 
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to the quality and quantity of teachers’ professional development programs. It is 
important for these programs to consider activities around pedagogical and content 
training rather than simply training teachers in the skills of using ICT resources 
(Becta, 2004). Although, it is important for teachers to acquire the basic 
technological skills, this should be just the first stage of training (Snoeyink & Ertmer, 
2002). To facilitate change in teachers’ knowledge and skills, professional 
development content should be appropriate to the needs of the teachers and 
classroom practice (Hew & Brush, 2007). For instance, to improve teachers’ 
technology-supported  pedagogy skills, opportunities should be provided for teachers 
to engage in active learning; grounding learning experiences in content-connected 
technology examples (Hew & Brush, 2007; Hughes, 2005). 
To understand more about the role of teachers’ knowledge and how it could 
enhance successful ICT implementation, the next section (Section 3.3) will discuss 
an important theoretical framework, that is, the Technological Pedagogical and 
Content Knowledge theory. 
3.3 TPACK THEORETICAL FRAMEWORK 
When considering ICT implementation into education, teachers are faced with the 
challenge of how to successfully achieve this implementation to facilitate students’ 
learning. The previous section indicated that effective ICT implementation required a 
new knowledge for teachers. Teachers must have a coherent understanding of how 
ICT can be used combined with knowledge of subject matter and teaching strategies 
to raise the chances of effective learning. The TPACK framework provides this 
combined understanding. 
In this section, the Technological Pedagogical and Content Knowledge 
(TPACK) theoretical framework will be discussed, starting with an articulation of the 
meaning of TPACK, as a theory, as well as a construct of knowledge. Then, the 
history of the TPACK framework development will be presented, followed by a 
review of the applications of TPACK in the literature. At the end, the conceptual 
framework of the current study will be presented. With regards to the Teachers’ 
Professional ICT Attributes (Newhouse et al., 2002), and the LoTi Digital Age 
framework (Moersch, 2010), they will be discussed in details in the Methodology 
chapter. 
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3.3.1 What is TPACK? 
TPACK was introduced in 2005 by Koehler and Mishra as a conceptual framework 
to describe teachers’ body of knowledge to effectively use technology in their 
teaching (Koehler, et al., 2007). The TPACK framework proposes that teachers need 
technological pedagogical and content knowledge rather than simply technical 
competence (Mishra & Koehler, 2006). The theory recognizes the complex 
interrelationship among the different elements, and “describes how teachers’ 
understandings of technology, pedagogy, and content can interact with one another to 
produce effective discipline-based teaching with [ICT]" (Shin et al., 2009, p. 1). 
Koehler and Mishra (2005) define TPACK as the connections and interactions 
between content knowledge (what to teach), pedagogical knowledge (how to teach), 
technological knowledge (how to do so with the use of technology), and the 
transformation that takes place when combining these domains. According to 
Koehler and Mishra (2005): 
Good teaching is not simply adding technology to the existing teaching and content 
domain. Rather, the introduction of technology causes the representation of new 
concepts and requires developing a sensitivity to the dynamic, transactional 
relationship between all three components suggested by the TP[A]CK framework. 
(p. 134)  
Swenson, Rozema, Young, McGrail, and Whitin (2005) indicated that such a 
framework “involves asking how technology can support and expand effective 
teaching and learning within the discipline, while simultaneously adjusting to the 
changes in content and pedagogy that technology by its very nature brings about” (p. 
222). 
There are seven constructs in the TPACK framework (Mishra & Koehler 
(2006). These are summarised in Table 3.2. 
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Table ‎3.2 
The seven constructs in the TPACK framework (Koh, Chai, & Tsai, 2010, p. 564) 
The Constructs Abbreviation Definitions 
Content Knowledge CK Knowledge of subject matter 
Technology knowledge TK Knowledge of various technologies 
Pedagogical knowledge PK 
Knowledge of the processes or methods of 
teaching 
Technological content 
knowledge 
TCK 
Knowledge of subject matter representation 
with technology 
Technological pedagogical 
knowledge 
TPK 
Knowledge of using technology to 
implement different teaching methods 
Pedagogical content knowledge PCK 
Knowledge of teaching methods for 
different types of subject matter 
Technological pedagogical and 
content knowledge 
TPACK 
Knowledge of using technology to 
implement teaching methods for different 
types of subject matter 
 
This framework suggests that relationships and complexities exist among the 
three main constructs of knowledge (technology, pedagogy, and content) (Koehler & 
Mishra, 2008; Mishra & Koehler, 2006). The following few paragraphs describes 
these three domains of knowledge in detail. 
Content Knowledge 
Content knowledge (CK) is knowledge about the subject matter to be learned or 
taught (Koehler & Mishra, 2009, p. 63). This type of knowledge may consist of facts, 
concepts, ideas, and structure of a subject area, as well as knowledge of evidence, 
proofs, theories and accepted ways of developing such knowledge established within 
that content area. There are great differences between field disciplines with regards 
to this knowledge. For example, the content to be covered in Science differs from the 
content in Art history. Content in various disciplines also differs across school year 
levels. While knowledge of content in high school science may include knowledge of 
scientific facts and evidence-based reasoning, in middle school Art history this 
would include knowledge of art history and famous paintings (Koehler & Mishra, 
2009; Mishra & Koehler, 2006). 
CK is quite significant for teachers. Teachers must have a comprehensive base 
of content knowledge within their discipline area; otherwise, students “could receive 
incorrect information and develop misconceptions about the content area” (Koehler 
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& Mishra, 2009, p. 63). According to Shulman (1987), teachers with appropriate CK 
are capable of defining for students the accepted truths within a subject content area, 
and explaining how a particular proposition is proved, why it is worth knowing, and 
how it links to other content domains. 
Pedagogical Knowledge 
Pedagogical knowledge (PK) involves teachers’ deep knowledge of teaching and 
learning strategies (Koehler & Mishra, 2009; Mishra & Koehler, 2006). It involves 
knowledge about overall educational objectives, values, aims, lesson planning, 
classroom management and assessment. It also includes understanding of students’ 
learning, the nature of the target audience and the different types of learning theories 
(Koehler & Mishra, 2009; Schmidt et al., 2009). Clearly, teachers need PK to 
understand how to build their knowledge and attain skills and develop positive 
attitudes towards learning. 
Technological Knowledge 
Technological knowledge (TK) has recently become more widely utilised in 
numerous research studies, yet this term is not easily defined. This is due to the fact 
that technology is rapidly changing in nature. In other words, the scope of technology 
is continuously changing with the creation of new technologies. Therefore, different 
definitions of TK have been used in the literature depending on what technologies 
are included and what sort of knowledge is addressed (Andersen & Krathwohl, 
2001). For example, in 2006, Mishra and Koehler present TK as “knowledge about 
standard technologies, such as books, chalk and blackboard, and more advanced 
technologies, such as the Internet and digital video. This involves the skills required 
to operate particular technologies” (Mishra & Koehler, 2006, p. 1027). Clearly, TK 
in this definition involves the knowledge of all kind of technologies. This view is 
supported by several research studies (Cox & Graham, 2009; Schmidt, et al., 2009; 
Shin, et al., 2009; So & Kim, 2009).  
In their study (2006), Mishra and Koehler emphasised that the nature of TK 
needs to shift with time and should be perceived as a dynamic knowledge domain 
since technology as well is continually changing. Consequently, and later in 2009, 
Koehler and Mishra updated their definition and used the fluency of information 
technology framework by the Committee of Information Technology Literacy of the 
National Research Council to define TK as a developed technology literacy where an 
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individual can broadly apply technology productively to his or her everyday life and 
recognise where technology can assist or impede achieving of a goal (Koehler & 
Mishra, 2009, p. 64). 
Other research studies used TK to refer to the knowledge of digital 
technologies only (Bower, Hedberg, & Kuswara, 2010; Lee & Tsai, 2010; Niess et 
al., 2009). Among these studies, some defined TK as all type of digital technologies 
(Niess, et al., 2009), while others used TK to refer to particular technologies. For 
instance, Lee and Tsai (2010), in their study exploring teachers’ perceived self 
efficacy and technological pedagogical content knowledge, focused on the 
educational use of web technology. They provided a framework for understanding 
teachers’ Technological Pedagogical Content Knowledge-Web when they integrate 
Web technology into their pedagogical practice. Another example is by Bower, et al. 
(2010). The authors focused on the use of Web 2.0 technologies and applied TPACK 
to provide an integrated framework for conceptualising and performing Web 2.0 
learning design.  
Regardless of the type of technologies researchers are referring to, Mishra and 
Koehler (2006) asserted that it is important that teachers have the ability to learn and 
adapt to new technologies. Consequently, the present study defined TK as knowledge 
of how to use ICT and how to troubleshoot related problems. 
Equally important to these three main components, (CK, PK, and TK), are the 
intersection between and among these body of knowledge, represented as PCK 
(pedagogical content knowledge), TCK (technological content knowledge), TPK 
(technological pedagogical knowledge), and TPACK (Koehler & Mishra, 2009, p. 
62) (see Figure 3.2). 
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Figure ‎3.2. Technological Pedagogical Content Knowledge Component (Mishra & Koehler, 2006). 
Pedagogical Content Knowledge 
Pedagogical content knowledge (PCK) comes at the intersection of CK and PK. It is 
teachers’ subject domain of knowledge where PK of a subject and CK meet to allow 
them to effectively teach that specific CK. In other words, PCK is the knowledge of 
how to facilitate the learning of specific content (Koehler & Mishra, 2005, 2009; 
Mishra & Koehler, 2006). The idea of PCK is close to Shulman’s notion of 
knowledge about how to combine pedagogy and content effectively (Shulman, 
1987). Therefore, PCK is different from being only an expert in a specific discipline 
area and different from being knowledgeable about general pedagogical strategies. 
According to Shin, et al. (2009) “PCK is knowledge about what teaching approaches 
fit the content and how elements of the content can be arranged for better teaching” 
(p. 2). 
This type of knowledge involves understanding of students’ prior knowledge, 
theories of epistemology as well as understanding of how the content links to 
students’ knowledge. PCK also includes anticipating what types of questions and 
problems teachers most likely will encounter and knowledge of what makes specific 
content difficult or easy to learn (Koehler & Mishra, 2005). In addition, teachers with 
PCK have an awareness of common misconceptions and approaches of dealing with 
them (Koehler & Mishra, 2009). According to Koehler and Mishra (2005), PCK 
includes “knowledge of teaching strategies that incorporate appropriate conceptual 
representations in order to address learner difficulties and misconceptions and foster 
meaningful understanding” (p. 1027). Teachers with PCK understand that different 
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concepts in a subject area require different teaching approaches (Schmidt, et al., 
2009). 
Technological Content Knowledge 
Technological content knowledge (TCK) is the domain of knowledge that emerges at 
the intersection of TK and CK. TCK is the understanding of technologies that can be 
used to represent, research and create specific content. This type of knowledge does 
not consider teaching, rather, learning, that is, TCK is knowledge of technologies 
that can be used to address and learn specific content. For example, it may be 
knowledge about use of geospatial technologies such as “Google Earth” to address 
real-world geography problems (Doering, Scharber, Miller, & Veletsianos, 2009).  
Koehler and Mishra (2009) defined TCK as the knowledge of “the manner in 
which technology and content influence and constrain one another” ( p. 65). 
Teachers need to understand the “manner in which the subject matter can be changed 
by the application of technology” (Koehler & Mishra, 2009, p. 65). Cox and Graham 
(2009) argued that TCK involves an understanding of facilitating content 
representation. For instance, teachers need TCK to understand how to use technology 
to represent and make meaning of the CK. 
Technological Pedagogical Knowledge 
At the intersection of TK and PK is technological pedagogical knowledge (TPK). 
According to Koehler and Mishra (2009), TPK is “an understanding of how teaching 
and learning can change when particular technologies are used in particular ways” (p. 
65). Based on her study, Cox (2008) presents a comprehensive definition of TPK that 
is “a knowledge of the technologies that may be used in a generic pedagogical 
context, including the affordances and constraints of those technologies, and how 
those technologies influence or are influenced by the teacher’s pedagogical strategies 
and student learning” (p. 76). It seems that TPK is the understanding of how to use 
technology to support general teaching strategies without reference to specific 
content. 
With this type of knowledge, teachers need to be flexible, creative, and open-
minded in seeking technology to improve their students’ learning and understanding. 
This is because most popular emerging technologies are not developed for 
educational purposes. Therefore, teachers need to have TPK that allows them to re-
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purpose these technologies for specific pedagogical applications. Teachers need to 
“look beyond the immediate technology and ‘reconfigure’ it for their own 
pedagogical purposes” (Koehler & Mishra, 2008, p. 17). 
Technological Pedagogical Content Knowledge 
As all the above components of knowledge interact, this will lead to an 
understanding of teaching content with appropriate pedagogical methods and 
technologies. The intersection of all the components is the basis of the model which 
is the technological pedagogical content knowledge (TPACK) component. Koehler 
and Mishra, in their publications (Koehler & Mishra, 2005, 2009; Mishra & Koehler, 
2006), emphasised that the TPACK construct is different from knowledge of all the 
three elements (CK, PK, and TK) separately, rather the interaction and intersection of 
all of these concepts. Consequently, TPACK is referred to as: 
...the basis of effective teaching with technology, requiring an understanding 
of the representation of concepts using technologies; pedagogical techniques 
that use technologies in constructive ways to teach content; knowledge of 
what makes concepts difficult or easy to learn and how technology can help 
redress some of the problems that students face; knowledge of students’ 
prior knowledge and theories of epistemology; and knowledge of how 
technologies can be used to build on existing knowledge to develop new 
epistemologies or strengthen old ones. 
(Koehler & Mishra, 2009, p. 66) 
In the present study, TPACK will be used to describe the complexity of 
teachers’ body of knowledge to effectively use ICT in their teaching. TPACK will 
refer to the connections and interactions between content knowledge (what to teach), 
pedagogical knowledge (how to teach), ICT knowledge (how to do so with the use of 
ICT), and the transformation that takes place when combining these domains. The 
next subsection will discuss how the TPACK framework developed and evolved. 
3.3.2 The development of TPACK framework 
The TPACK framework evolved from the scholarly works of Shulman (1986, 1987) 
on the theoretical construct of pedagogical content knowledge (PCK). In 1986, 
Shulman introduced the model of (PCK) to the field of education. Shulman (1986) 
believed that content should not be separated from pedagogy (Shulman, 1990). More 
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specifically, the model argues that pedagogical knowledge, content knowledge and 
the intersection of the two, referred to as PCK, are all required to successfully 
perform as a teacher (see Figure 3.2). 
 
Figure ‎3.3. The PCK model and its knowledge components (Mishra & Koehler, 2006). 
 
Shulman (1987) outlined seven categories of the knowledge base that are the 
minimum required in order to develop sufficient teacher knowledge. The first three 
categories are content related, and the four others are related to pedagogy. These 
categories are: 
a. Content knowledge;  
b. Curriculum knowledge, with a particular grasp of the materials and 
programs that serve as “tools of the trade” for teachers;  
c. Pedagogical content knowledge, that special combination of content and 
pedagogy coupled with their own special form of professional 
understanding;  
d. General pedagogical knowledge, with special reference to broad 
principles and strategies of classroom management and organisation;  
e. Knowledge of learners and their characteristics;  
f. Knowledge of educational contexts, ranging from the workings of the 
group or classroom, the governance and financing of school districts, to 
the character of communities and cultures; and 
g. Knowledge of educational ends, purposes, values, and their philosophical 
and historical grounds. 
(Shulman, 1987, p. 8) 
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The PCK framework has been examined in many research studies in different 
educational sittings using a variety of methodologies (Baxter & Lederman, 2002; 
Geddis, Onslow, Beynon, & Oesch, 1993; Grossman, 1990; Marks, 1990). As a 
result, the PCK framework has attracted much attention and it has been adapted for 
use in new contexts (McCrory, 2011). With the prevalence of technology, a growing 
emphasis has been placed on the importance of effective implementation of 
technology in education. The literature review shows several attempts to build upon 
Shulman’s PCK model, adding the element of technology knowledge as another 
knowledge domain that is required for teachers to merge with their PCK (Angeli & 
Valanides, 2005; Koehler & Mishra, 2005; Mishra & Koehler, 2006; Niess, 2005; 
Pierson, 2001).  
Researchers produced the extension of the PCK model with different 
conceptualisations. For instance, Pierson (2001) described the relationships between 
technology, content, and pedagogy. Other researchers used different labelling 
schemes. For example, Margerum-Leys and Marx (2002) defined the PCK of 
educational technology, Gunter and Baumbach (2004) referred to implementation 
literacy, Franklin (2004) used the term electronic PCK, Niess (2005) described it as 
technology-enhanced PCK, Angeli and Valanides (2005) adopted the term 
information and communication (ICT)-related PCK, and Slough and Connell (2006) 
used the term technological content knowledge. 
One adaptation of PCK with technology knowledge by Koehler and Mishra 
(2005) was the phrase technological, pedagogical, content knowledge (TPCK) 
(Koehler & Mishra, 2005; Mishra & Koehler, 2006). Koehler and Mishra realised 
that there was a lack of a theoretical framework in the literature regarding the use of 
technology in education. Koehler and Mishra believed that without such framework, 
“attempts to capture the big picture of technology implementation would be 
unsuccessful” (Sheffield, 2009, p. 33). 
Koehler and Mishra (2005) conducted a study on the collaborative design of 
online courses by teacher education faculty and masters students. They found that 
“the participants developed through the experience a deeper understanding of the 
complex web of relationships between content, pedagogy and technology and the 
contexts in which they function” (Koehler & Mishra, 2005, p. 149). Based on these 
findings, Koehler and Mishra presented TPCK as a new theoretical framework of the 
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knowledge base teachers require to successfully integrate technology in teaching 
practices (Koehler & Mishra, 2005; Mishra & Koehler, 2006).  
As shown from the previous subsection, this framework provides many 
insights into how technology should link to other elements of educational practices in 
order to be successful. The framework clarifies why technology should not be treated 
separately, instead associated with required pedagogy and content. For example, 
Mishra and Koehler (2006) offered a useful explanation of why integrating 
technology in classrooms fails so often:  
In terms of the TPCK framework that we have proposed, context neutral 
approaches are likely to fail because they overemphasize technology skills 
(the “T” in the model) without developing pedagogical technology 
knowledge, technological content knowledge, or technological pedagogical 
content knowledge. 
(Mishra & Koehler, 2006, p. 1033) 
Therefore, the new framework has been rapidly extended across a host of disciplines 
including teacher education (Voogt, Fisser, Pareja Roblin, Tondeur, & van Braak, 
2012). Some examples will be discussed in the next subsection. 
In 2007, Thompson and Mishra modified the TPCK acronym to TPACK. 
According to Thompson and Mishra (2007), the new acronym, TPACK, is easier to 
pronounce and remember. Additionally, TPACK emphasises that there are actually 
three kinds of knowledge (technology, pedagogy, and content) and at the main time 
signifying that these sets of knowledge should not be considered separately, rather as 
a more integrated whole (Thompson & Mishra, 2007). 
In 2008, Koehler and Mishra stated that the implementation of technology into 
educational practices does not occur in isolation but is situated in specific contexts. 
For teachers, in order to successfully teach with technology, they need to have the 
flexibility to integrate knowledge about students, the school, the available 
infrastructure and the environment. As a result, Koehler and Mishra (2008) added 
context to the model as an indispensable part of the TPACK theoretical framework 
(see Figure 3.4). 
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Figure ‎3.4. The TPACK framework and its knowledge components (http://tpack.org/ as the source). 
TPACK has become the most well-known framework to evolve from 
Shulman’s (1986) PCK model. However, TPACK also has drawn criticism (Graham, 
2011). For instance, there is some discussion about the value of TPACK and how it 
can be improved. Researchers questioned whether TPACK is a distinct form of 
knowledge or only a development of one of its components. For example, Koehler 
and Mishra (Koehler & Mishra, 2005, 2008, 2009; Mishra & Koehler, 2006) claimed 
that TPACK is the interplay between three kinds of knowledge and their 
intersections and in a specific context. The authors argued that the growth in the 
three knowledge area (TK, PK, and CK) leads to growth in TPACK. While Angeli 
and Valanides (2005, 2008, 2009) believed that TPACK is a unique and distinct body 
of knowledge that can be improved and assessed on its own. Angeli and Valanides 
(2008) claimed that the growth in each constituent knowledge base will not 
automatically improve TPACK “without any specific instruction targeting 
exclusively TP[A]CK as a unique body of knowledge” (p. 13). Researchers described 
this debate as an integrative view of TPACK (TPACK as developing from the three 
knowledge domains) versus a transformative view of TPACK (TPACK as a unique 
body of knowledge) (Graham, 2011; Voogt, et al., 2012). Despite the criticism 
surrounding TPACK, educators still consider the TPACK framework to be useful in 
their efforts towards effective technology implementation (Angeli & Valanides, 
2009; Archambault & Barnett, 2010; Cox & Graham, 2009; Graham, 2011), and 
many of them have advocated for more research to be conducted to “shore up 
weaknesses in the clarity of TPACK construct definitions and in articulating ways 
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that the constructs are related to each other” (Graham, 2011, p. 1959). The next 
subsection will discuss the application of the TPACK framework in the literature. 
3.3.3 TPACK applications in the literature 
Since its introduction to the educational field, TPACK as a framework has attracted 
numerous researchers who are interested in effective technology implementation into 
teaching practices with respect to teachers’ knowledge. The body of research on the 
TPACK framework is varied. A review of the literature indicated that research into 
the TPACK framework has taken a number of different directions. For example, 
describing and measuring the TPACK construct and its components (Archambault & 
Crippen, 2009; Koehler & Mishra, 2005, 2008, 2009; Mishra & Koehler, 2006; 
Sahin, 2011); investigating the influence of professional development (Guzey & 
Roehrig, 2009; Richardson, 2009) or teacher preparation programs (Graham, Cox, & 
Velasquez, 2009b; Schmidt, et al., 2009; Wilson & Wright, 2010) on TPACK; and 
evaluating and developing the TPACK theoretical framework (Graham, 2011; Voogt, 
et al., 2012).  
Due to the relative recency of the TPACK model, the majority of current 
research studies on TPACK focus on describing and measuring the TPACK construct 
and its components. Starting with Koehler and Mishra’s study (2005) on the 
collaborative design of online courses by teacher education faculty and masters 
students, the authors developed the first survey of its kind based on the TPACK 
model. According to Koehler and Mishra when educating teachers to effectively use 
technology, it is important to teach technology in contexts that represent the high 
connections between technology, content and pedagogy. Koehler and Mishra found 
that participants in their design teams “showed a significant shift toward developing 
Technological Pedagogical Content Knowledge, involving the development of 
deeper understandings of the complex web of relationships between content, 
pedagogy and technology and the contexts within which they function” (Koehler & 
Mishra, 2005, p. 149). In the following years, Koehler and Mishra continued to 
elaborate and develop the TPACK framework (Koehler & Mishra, 2008, 2009; 
Mishra & Koehler, 2006). The authors emphasised that successful technology 
implementation needs the development of a complex, situated form of knowledge 
that is Technological Pedagogical Content Knowledge (TPACK). 
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Along with Koehler and Mishra’s efforts, many researchers have moved 
towards describing and measuring teachers’ TPACK in the hope of achieving better 
technology implementation. However, a review of the literature indicated that most 
of the available research examining TPACK is limited to pre-service teachers 
(Abbitt, 2011; Chai, et al., 2010; Graham, et al., 2009b; Schmidt, et al., 2009). Very 
little research has involved in-service teachers, not to mention high school teachers. 
Some related literature is discussed in the following paragraphs. 
A study on the measurement of TPACK was conducted by Archambault and 
Crippen in 2009. The aim of the study was to collect information about K-12 online 
teachers’ views of their knowledge that related to the TPACK conceptual framework. 
The author designed a 24-item instrument using TPACK as a guiding framework for 
knowledge that online teachers should have. A total of 596 K-12 online teachers 
from 25 different American states were involved in the study to measure their 
knowledge with respect to three key areas as described by the TPACK framework: 
TK, PK, CK, and the combination of each of these domains. The study results 
revealed that teachers’ knowledge relative to the TPACK framework were highest 
among the domains of PK, CK, and PCK, “indicating that they, overall, felt very 
good about their knowledge related to these domains” (Archambault & Crippen, 
2009, p. 84). Additionally, a small correlation was found between the domains TK 
and PK, as well as TK and CK which emphasise the separation of these domains. In 
contrast, there was a large correlation between PK and CK, questioning the 
distinctiveness of these domains. According to Archambault and Crippen (2009), 
their study provided better understanding of K-12 online teachers’ views of 
knowledge in relationship to TPACK. This study offers a beginning approach for 
measuring and defining K-12 online teachers’ TPACK constructs. 
Another study on the measurement of TPACK by Doukakis et al. (2010) 
carried out in Greece, examined 635 secondary computer science teachers’ 
knowledge with respect to TK, PK, CK and the combination of each of these areas. 
The study also aimed to explore the teachers’ level of implementation of 
technological tools. For these purposes, the TPACK framework (Mishra & Koehler, 
2006) and the Schmidt et al. (2009) surveys were employed. The findings of the 
study showed that the teachers of Computer Science rated subject matter knowledge 
higher than that of the other cognitive subscales indicating that Computer Science 
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teachers had very high CK. Additionally, the teachers demonstrated very high TPK, 
TK, PK and TPACK, yet relatively low TCK and PCK indicating that the teachers 
are less confident with their PCK and their TCK (Doukakis, et al., 2010). With 
regards to teachers’ level of implementation of technological tools, only 62% use 
technological tools and computer laboratory, “despite the fact that computer science 
teachers who teach this subject claim to poss the above qualities” (Doukakis, et al., 
2010, p. 450). Reasons given by the participants for not using the computer labs 
included: time pressure, number of students per class, and the lack of appropriate 
equipment and educational materials. Based on their findings, Doukakis, et al. made 
a case for the need for teacher training programs on appropriate methods to integrate 
technological tools into instructional practices (Doukakis, et al., 2010). 
Clearly, some of these studies proposed relationships between technology 
implementation and teachers’ TPACK. However, it can be seen that more research is 
needed to document the nature of these relationships within and across various 
contexts, for example, type of technology, subject matter, grade level, year of 
experience, etc. According to the researcher’s review, no study exploring the 
connection between TPACK and technology implementation has targeted the use of 
ICT by high school teachers, or explored the differences between different content 
areas. Examining these topics would contribute to the body of knowledge regarding 
the implementation of TPACK for more effective ICT implementation. In addition, 
the application of TPACK theory into Saudi teachers’ knowledge of ICT is unknown. 
Thus, the current study would be the first attempt in using the TPACK to investigate 
teachers’ ICT knowledge in Saudi Arabian educational settings. The next subsection 
will provide more details about the conceptual framework of the present study. 
3.3.4 The conceptual framework of the current study 
A growing body of research studies has demonstrated that many teachers are not 
using ICT effectively in their classrooms (Cuban, et al., 2001; Wozney, et al., 2006). 
The majority of the literature documents the widespread existence of this problem, 
while other literature argues the factors, conditions, and theories that have attempted 
to solve this problem. The research studies addressing teachers’ implementation of 
ICT and knowledge are the most relevant to the conceptual framework presented 
here.  
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The conceptual framework of this study was based on the TPACK theoretical 
framework and previous literature. The review of the literature revealed the need for 
further examination of teachers’ ICT implementation with respect to the “how” and 
“why” behind the teachers’ ICT implementation decisions. More research asserted 
the need for considering teachers’ pedagogical practices with ICT implementation. 
The successful implementation of ICT in education is strongly linked to the 
understanding of effective pedagogical practices (Murphy, 2006). According to 
Rogers and Finlayson (2003), ICT has the potential to enhance teaching and learning 
processes, yet “pedagogical skills have an important role in translating the promise 
into reality” (p. 105).  
The technological pedagogical and content knowledge (TPACK) theoretical 
framework provides a way of thinking about successful ICT implementation, 
specifically knowledge required to integrate ICT effectively into classrooms. 
TPACK has been described in many research studies in the literature as a framework 
utilised to explain and describe teachers’ knowledge and skills associated with ICT 
implementation (Koehler & Mishra, 2005, 2008, 2009; Koehler, Mishra, Yahya, & 
Yadav, 2004). It has been emphasised in the literature that the mere existence of ICT 
in classrooms does not guarantee effective implementation (Koehler & Mishra, 
2005). The lack of teacher knowledge associated with the use of ICT in the 
educational process has been identified as a major barrier to effective ICT 
implementation. It is essential that teachers have the knowledge and skills to 
effectively integrate ICT into their practices. This requires a certain type of 
knowledge which has been described in the TPACK theoretical framework.  
TPACK represents the connection and interaction between three domains of 
knowledge: knowledge of subject matter (content knowledge), knowledge of ICT 
(technological knowledge), and knowledge of the processes or methods of teaching 
(pedagogical knowledge). According to the TPACK framework, in order for teachers 
to effectively integrate ICT, they must understand how technology, pedagogy, and 
content can interact with one another to produce effective discipline-based teaching 
with ICT (Shin, et al., 2009). Therefore, there is a need for further examination of 
teachers’ TPACK knowledge to help in developing an understanding of how TPACK 
could affect teachers’ successful implementation of ICT.  
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TPACK provided us with a framework to help make sense of the findings of 
this study. The TPACK framework was employed as an analytical tool to examine 
why teachers use or do not use ICT effectively. Since TPACK is a relatively new 
theory in the educational field, “there are many areas that still need to be researched” 
(Riales, 2011, p. 10). More research regarding the validity and applicability of the 
theory is required (Archambault & Barnett, 2010). A review of the literature 
indicated that there was a lack of evidence explaining how TPACK and effective 
implementation of ICT relate to each other. It was unclear how much knowledge 
affects successful ICT implementation. Consequently, this study also aimed to 
determine if a relationship exists between teachers’ TPACK knowledge and ICT 
implementation. Based on TPACK theory, this study assumed that teachers with high 
TPACK will demonstrate more effective ICT implementation in their classrooms. 
The discussion of the findings of this study under the umbrella of the TPACK 
theoretical framework made a significant contribution to the body of knowledge. 
Therefore, in order to contribute to filling the gap in the literature, the present study 
aimed to examine teachers’ TPACK and understand the way they integrate ICT into 
their practices through the application of TPACK theory.  
Additionally, and based on the review of the literature (see Section 3.2.3), other 
variables were incorporated in this framework (see Figure 3.5). The availability of 
ICT resources, policy and planning, and management and support were also 
important factors that may have relationships to the effective use of ICT. Thus, the 
researcher was interested also in exploring which of these factors have the greatest 
impact on the teachers’ level of ICT implementation.  
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Figure ‎3.5. The conceptual framework of the study. 
Specifically, the aims of this study were: 
1. to explore the extent to which Saudi high school teachers have effectively 
implemented ICT into their classroom practices. 
2. to describe Saudi high school teachers’ level of technological pedagogical 
and content knowledge (TPACK). 
3. to explain the effective use of ICT by examining the effect of variables 
including: the TPACK construct; the availability of ICT resources; policy 
and planning; and management and support on Saudi High school 
teachers’ stages of ICT implementation. 
To achieve these aims, the present study sought to answer the following 
questions: 
1. To what extent, and how, and why do Saudi high school teachers 
implement ICT in their classroom? 
2. What is the Saudi high school teachers’ level of technological pedagogical 
and content knowledge (TPACK) and level of ICT implementation? 
3. What are the best predictors of the effectiveness of ICT implementation of 
the following variables: the TPACK construct; the availability of ICT 
resources; policy and planning; and management and support? 
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3.4 SUMMARY 
In this chapter, a discussion of the literature that is relevant to the study has been 
presented. The chapter began with a discussion of the value of ICT in enhancing 
education. Then, literature regarding the effective implementation of ICT in 
education and the requirements that might facilitate the use of ICT has been 
examined. Finally, the theoretical framework of the study has been articulated.  
The review of the literature showed that effective ICT implementation will not 
occur simply because ICT is more available in the classrooms; rather, the significant 
issue here is how ICT improves the educational process. Issues including: why 
teachers integrate technology; how ICT implementation could be effective; what the 
requirements are to achieve effective ICT implementation should be considered. 
Additionally, more research studies have indicated that one of the key determinants 
of whether ICT implementation is successful is the teachers, particularly, teachers’ 
knowledge. According to TPACK theory, teachers must have a coherent 
understanding of how ICT can be used combined with knowledge of subject matter 
and teaching strategies to raise the chances of effective learning. 
The overall goal of the educational reforms in many countries is to develop an 
effective ICT-based learning environment. It was the opinion held by the researcher 
that in order to achieve this goal, examining how teachers integrate ICT into 
classroom practices and the factors affecting this implementation can be useful in 
several ways. Most importantly, investigating teachers’ implementation of ICT can 
be useful in identifying the barriers to effective implementation of ICT in education 
and to determine if interventions are required. In the next chapter, the methodology 
and methods employed to research Saudi high school teachers’ TPACK and ICT 
implementation will be detailed. 
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Chapter 4: Methodology 
The purpose of this mixed methods study was to better understand Saudi high school 
teachers’ implementation of ICT in classroom practices by combining both 
quantitative and qualitative data. In the study, the implementation of ICT was 
explored using quantitative questionnaires and qualitative interviews with Saudi high 
school teachers in the Al-Madinah administrative area of Saudi Arabia. At the same 
time, a quantitative questionnaire was used to measure the teachers’ technological 
pedagogical and content knowledge (TPACK) and some other variables to examine 
their relationships to the teachers’ level of ICT implementation. 
This chapter describes the methodology that was used to study Saudi high 
school teachers’ knowledge and implementation of ICT. The chapter includes the 
following sections: research design, population and sample, data collection 
techniques, pilot study, procedure, data analysis methods and ethical considerations. 
4.1 RESEARCH DESIGN 
To answer the research questions, a sequential mixed method design was adopted. 
Mixed methods research has arisen as an alternative to the separation of quantitative 
and qualitative traditions during the past two decades (Teddlie & Tashakkori, 2009). 
Mixed methods research involves the collection, analysis and interpretation of both 
quantitative and qualitative data at different stages of the research process (Johnson 
& Christensen, 2010). Using a mixed methods approach in educational research is 
becoming increasingly popular (Tashakkori & Teddlie, 2003; Teddlie & Tashakkori, 
2009). Such is the case with research into teachers’ implementation of ICT. 
When conducting a mixed methods study, a researcher adopts quantitative 
research techniques for one stage of a study and qualitative techniques for the other 
stage (Creswell & Plano Clark, 2007; Leech & Onwuegbuzie, 2009). Hence, mixed 
methods research is designed to incorporate components of both quantitative and 
qualitative methods, such as a structured survey with unstructured interviews or 
observations (Axinn & Pearce, 2006). Thus, the qualitative and quantitative stages in 
a mixed design study may be conducted concurrently or sequentially (Johnson & 
Onwuegbuzie, 2004). When undertaken concurrently, quantitative and qualitative 
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data are collected at the same time, while sequential designs collect quantitative and 
qualitative data one after the other (Leech & Onwuegbuzie, 2009). 
In social science research, such as the current research study; no single 
technique of data collection (survey, experiment, observation, or interview) is ideal. 
Each technique has potential strengths and weaknesses (Abowitz & Toole, 2010). 
For example, questionnaires may be administered to a large number of participants, 
and the researchers produce a large amount of data in a short timeframe for a fairly 
low cost. Also, if researchers collect data based on a representative sample of 
population, they are more able to generalise statements made about the topic being 
examined (Fraenkel & Wallen, 2006; Gay, Mills, & Airasian, 2009). On the other 
hand, there are several disadvantages to this approach. The survey data that is 
collected is likely to lack depth on the topic being examined. Moreover, focusing on 
collecting a large amount of data that can be generalised may hinder the researchers’ 
ability to check the reliability of the responses (Fraenkel & Wallen, 2006). 
In contrast to the quantitative method, the main benefit of a qualitative 
approach is that researchers can use a variety of qualitative techniques for collecting 
descriptive narrative data, which allows them to deeply understand the phenomena 
being studied (Gay, et al., 2009). However, the main criticism of this approach is that 
it can be expensive and time consuming. Furthermore, and because it usually 
involves much smaller sample size than for the quantitative approach, qualitative 
data is less able to be generalised to a larger population (Fraenkel & Wallen, 2006). 
It seems that using mixed methods affords opportunities to use the strengths of both 
methods to counterbalance the weaknesses of each. As all methods have strengths 
and weaknesses, combinations of multiple methods that achieve this 
counterbalancing aim are particularly valuable. 
Thus, this study adopted a sequential mixed method design. A quantitative 
phase was followed by a qualitative phase. There were two main rationales for 
mixing methods in the research of teachers’ ICT implementation. First, using both 
qualitative and quantitative approaches to examine teachers’ ICT implementation 
offers more confidence in the validity and reliability of the study findings than using 
only one approach, and can also support the generalisability of the findings. Mixed 
methods approaches can minimise errors that may arise from a single approach and 
confirms data accuracy (Tashakkori & Teddlie, 2003). Consequently, adopting both 
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qualitative and quantitative approaches provided what Collins, Onwuegbuzie, and 
Sutton (2006) call “significance enhancement” (p. 83). Significance enhancement 
involves using qualitative and quantitative methods to maximise the interpretations 
and understanding of the phenomenon being addressed (Collins, et al., 2006). 
Specifically, the study used quantitative and qualitative approaches to gather richer 
information than would have been gathered using only one type of approach, thus, 
enhancing the significance of the findings (Onwuegbuzie & Leech, 2004). That is, 
the qualitative data were used to enhance the quantitative data. 
The second rationale for adopting mixed methods in this research study was 
complementarity, in which different approaches were used to examine different 
aspects of a phenomenon producing an enriched, elaborated understanding of that 
phenomenon (Greene, Caracelli, & Graham, 1989). The quantitative questionnaire 
was used to examine Saudi high school teachers’ ICT implementation levels, and 
some other variables, including: the TPACK construct; the availability of ICT 
resources; policy and planning; and management and support. Additionally, data 
from the quantitative method were used to examine the relationships between the 
dependent variable (teachers’ level of ICT implementation) and some of the 
independent variables, for example, teachers’ TPACK constructs. In addition, the 
implementation of ICT was explored using qualitative interviews with Saudi high 
school teachers to provide an in-depth understanding answering ‘‘why’’ and ‘‘how’’ 
Saudi high school teachers implement ICT into their classroom practices. Also, this 
qualitative element was employed to ensure the trustworthiness of the quantitative 
findings. Figure 4.1 illustrates the design of this research study. It shows the number 
of participants in each phase as well as the data collection and analysis techniques 
used to respond to the research questions. 
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Figure ‎4.1. Research design. 
Research Questions 
(#2): What is the Saudi high school 
teachers’ level of technological 
pedagogical and content knowledge 
(TPACK) and level of ICT 
implementation? 
(#3): What are the best predictors of 
the effectiveness of ICT implementation 
of the following variables: TPACK 
construct; availability of ICT resources; 
policy and planning; and management 
and support? 
(#1) To what extent, and how, and why 
do Saudi high school teachers 
implement ICT in their classroom? 
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Findings and implications 
Phase 1 
Phase 2 
Data collection: 
Interviews 
Participants: 
(n=12) 
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4.2 POPULATION AND SAMPLE 
4.2.1 Identification of the population 
A population is a group of elements or cases that may include individuals, events, 
organisations or units who have the same characteristic and to which research results 
can be generalised (McMillan & Schumacher, 2010).  As mentioned in Chapter 2, 
the target population in this study was all Saudi high school teachers in the AL-
Madinah administrative area. The sample frame for this study was based on a list that 
was provided by the Ministry of Education of teachers employed in the public 
schools of the AL-Madinah administrative area of Saudi Arabia during the 2012-
2013 school years. The total number of Saudi high school teachers in the AL-
Madinah administrative area was 9940 according to the Summary Statistics on 
General Education in Saudi Academic Years 2012/2013 (Ministry of Education, 
2012). This number is classified by gender and school level in Table 4.1. Contact 
information for all high schools in the AL-Madinah administrative area was obtained 
from the Ministry of Education. 
Table ‎4.1 
The Number of Saudi High School Teachers in AL-Madinah Administrative Area during the 2012-
2013 School Years Classified by Gender and School Level 
 
Female Male Total 
(n)/(%) (n)/(%) (n)/(%) 
Intermediate Schools 2773/ 51.4% 2622/ 48.6% 5395/ 54.3% 
Secondary Schools 2349/ 51.7% 2196/ 48.3% 4545/ 45.7% 
Total 5122/ 51.5% 4818/ 48.5% 9940/ 100% 
 
4.2.2 Determining the sample size 
The sample size is a critical consideration in conducting and evaluating research 
(McMillan & Schumacher, 2010). When conducting mixed methods research in 
particular, researchers must consider both the quantitative and qualitative phases of 
the study when determining the sample size (Collins & O'Cathain, 2009). While it is 
important for researchers to gather enough data to obtain reliable results, how much 
is enough is not explicitly specified (Field, 2013). Since the current study involved a 
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sequential design (the quantitative phase followed by qualitative phase), the use of 
nested samples was appropriate for the purposes of this study. Nested samples 
indicate that the sample members selected for the qualitative phase of the study 
represent a subset of those participants chosen for the quantitative phase (Collins, 
Onwuegbuzie, & Jiao, 2007). 
In quantitative research, there are a number of methods to determine required 
sample size (McMillan & Schumacher, 2010). Some methods are based on power 
analysis calculations while others follow various rules of thumb or general guidelines 
(McMillan & Schumacher, 2010). For example, one rule of thumb suggests that 
researchers need 10 cases for each predictor as a minimum acceptable sample size in 
order to conduct regression analysis (Field, 2013). Thus, based on this rule of thumb, 
a study with four predictors needs a minimum of 40 participants. Clearly, rules of 
thumb are easy to use; however, they are considered to over simplify the issue (Field, 
2013). The problem with such methods is that they do not consider the expected 
effect size or the desired power of the analysis (Miles & Shevlin, 2009). For these 
limitations, power analysis is considered to be the preferred option. Power analysis 
takes into account the significance level being used, the effect size and the adequate 
level of power (Miles & Shevlin, 2009). 
It is important for researchers to conduct power analyses in the quantitative 
phase of their mixed methods research (Collins, et al., 2007). For this purpose, 
sample size for the current study was calculated a priori for multiple regression 
analyses using G*Power version 3.1.3 (Faul, Erdfelder, Buchner, & Lang, 2009). 
The current study included four independent variables: (i) teachers’ TPACK, (ii) 
availability of ICT resources, (iii) policy and planning; and (iv) management and 
support. By convention, a power of 0.80 and a significance level of 0.05 are used in 
social science research (Cohen, 1988; Miles & Shevlin, 2009; Simon, 2010). Cohen 
(1988) also classifies effect sizes for multiple regression as small (0.02), medium 
(0.13) and large (0.26). To achieve a power of 0.80, with four independent variables, 
a significance level of 0.05, and using a medium effect size of 0.13, the minimum 
sample size required for conducting the current study was 63 participants. Since poor 
response rates are typical in survey research, the researcher distributed 350 copies of 
the surveys. A total of 275 questionnaires were returned with a rate of 78.6%. 
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Moreover, when received, 22 were found to be incomplete, leaving 253 
questionnaires. The results from these questionnaires are presented in Chapter 5. 
The determination of sample size in qualitative research is a more controversial 
issue (Collins, et al., 2007). However, in general in qualitative research, the sample 
size should not be too small as it makes it difficult to obtain data saturation. At the 
same time, it should not be so large that the ability to achieve a deep, rich 
understanding of the cases being studied is lost (Collins, et al., 2007; Onwuegbuzie 
& Leech, 2007). It is all about a balancing act between representativeness and 
saturation in qualitative research (Teddlie & Yu, 2007). Guest, Bunce, and Johnson 
(2006) conducted a systematic analysis of the degree of data saturation and 
variability. That is, they used their own data from a study of sixty in-depth women 
interviews in two West African countries to examine at which point their data were 
returning no new codes, and thus were saturated. They found that saturation and 
variability can be reached from the first twelve interviews, and the ‘basic meta-
themes’ can be presented from as early as six interviews. The authors recommended 
twelve cases to be interviewed as a sufficient sample size for qualitative research. 
Based on this, the researcher determined the sample size for the qualitative part of 
the current study to be 12 Saudi high school teachers to be interviewed. 
4.2.3 Sampling methods 
In order to draw a representative sample for the quantitative part of the current study, 
cluster and systematic random sampling techniques were adopted. In the cluster 
random sampling technique, schools, not teachers, were first randomly selected 
(Gay, et al., 2009; McMillan & Schumacher, 2010). The cluster random sampling 
technique is more convenient when the population is dispersed over a wide 
geographic area (Gay, et al., 2009). As mentioned in Chapter 2, the study thesis took 
place in the AL-Madinah administrative area in Saudi Arabia, which is one of the 
largest regions in the country. Thus, the cluster random sampling method seemed to 
be appropriate for current study. The population included all of 9940 high school 
teachers in the AL-Madinah administrative area and the desired sample size is 350. 
The researcher had a list of all 444 schools in the AL-Madinah administrative area 
including both male and female, and intermediate and secondary schools. The 
decision to include all schools was because the distinction between male and female 
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is not a research goal of this study nor is the implementation of ICT at a specific year 
level, that is, intermediate or secondary. 
With regard to the systematic random sampling technique, the researcher used 
this method in both when selecting the needed number of schools, and when 
selecting the needed number of teachers from each school. This involved selecting 
every nth case in the population until reaching the desired sample size (McMillan & 
Schumacher, 2010). First, 14 teachers from each school were determined to be 
selected. Then, and by dividing the desired sample size (350) by the number of 
teachers needed from each school (14), the number of schools to be selected was 25. 
After that, n was determined by dividing the number of all schools in the AL-
Madinah administrative area (444) by the number of schools needed (25), which 
gave n ≈ 18. Thus, and by starting at a random point in the list of all schools, 25 
schools were selected by taking every 18
th
 name of the school in the list. After 
selecting 25 schools, and for selecting 14 teachers from each school, n was calculated 
repeatedly for each school depending on the actual number of teachers in that school. 
The researcher then had 350 teachers as the required sample for conducting the 
quantitative phase of this study. 
For the qualitative part, a purposive sample of 12 teachers was selected from 
participants who provided their consent to participate in follow-up interviews. Since 
the current study aimed to understand how and why Saudi high school teachers use 
or do not use ICT effectively, the researcher adopted stratified purposeful sampling 
and random purposeful sampling techniques in the qualitative phase of the study. The 
sampling frame for this part was all of the 38 participants who provided their consent 
to participate in follow-up interviews. First, using stratified purposeful sampling 
method, the researcher divided the participants from the mentioned sampling frame 
into strata to obtain relatively homogeneous subgroups. The strata were established 
after the quantitative analysis, that is, they were based on the participants’ level of 
ICT implementation and TPACK construct. Three homogeneous subgroups were 
identified: (1) Teachers with low level of ICT implementation and low level of 
TPACK, (2) Teachers with low level of ICT implementation and high level of 
TPACK, and (3) Teachers with high level of ICT implementation and high level of 
TPACK. No cases were found with high level of ICT implementation and low level 
of TPACK. The researcher then applied random purposeful sampling to select a 
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number of teachers from each subgroup to end up with 12 teachers for conducting 
the interviews. 
4.3 DATA COLLECTION TECHNIQUES 
This section describes the instruments used for collecting the study data. Data for this 
study were collected using quantitative and qualitative measures. Creswell (2012) 
indicated that the choice of study instruments depends on the nature of the study and 
its purposes. The purposes of the current study included: (1) exploring the extent to 
which Saudi high school teachers have effectively integrated ICT into their 
classroom practices, (2) describing the Saudi high school teachers’ level of 
technological pedagogical and content knowledge (TPACK), and (3) explaining the 
effective use of ICT by examining the relationships between Saudi High school 
teachers’ levels of ICT implementation and some variables including: the TPACK 
construct; the availability of ICT resources; policy and planning; and management 
and support. Thus, structured questionnaires and semi-structured interviews were 
selected as instruments used for this study; they are discussed in this section. 
4.3.1 The structured questionnaire 
For collection of the quantitative data, the researcher used a four-part, self-report 
questionnaire, designed for this study (see Appendix A). The sections are entitled: 
Part A: Teachers’ Level of ICT Implementation; Part B: TPACK Scale; Part C: 
Teacher’s Demographic Characteristics; and Part D: Contextual Factors.  
Part A: Teachers’ level of ICT implementation 
The current study aimed to measure teachers’ level of ICT implementation. Thus, 
and for that purpose, the LoTi Digital Age Survey (Moersch, 2010) was used. The 
term LoTi refers to “levels of technology innovation.” The LoTi Digital Age Survey 
was developed by Moersch (2010). This survey is the latest and most current version 
of Moersch’s LoTi questionnaire that was first created in 1995 to assess how school 
teachers integrate ICT in instruction (Moersch, 2010). The LoTi Digital Age Survey 
and its previous versions were developed based on the Level of Technology 
Implementation (LoTi) Framework (Moersch, 1995, 1999, 2010). The LoTi 
framework (see Appendix B) suggests that teachers progress through eight stages of 
change as they implement ICT into their classroom practices. These stages include: 
(1) Level 0- Non-use, (2) Level 1- Awareness, (3) Level 2- Exploration, (4) Level 3- 
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Infusion, (5) Level 4a- Implementation (Mechanical), (6) Level 4b- Implementation 
(Routine), (7) Level 5- Expansion, and (8) Level 6- Refinement (Moersch, 2010, 
2011). As a teacher progresses from one stage to the next, a series of changes in their 
instructional practices is observed. The teacher’s implementation of ICT focus shifts 
from using tasks that only require low-level uses to adopting tasks that require 
students to solve authentic problems and use higher cognitive processes. Thus, the 
teacher’s implementation of ICT focus moves from being teacher-centred to being 
more learner-centred (Moersch, 1995). Therefore, the LoTi Digital Age Survey 
emphasises the effective use of ICT in classroom practices. 
The LoTi Digital Age Survey measures three main areas: (1) levels of 
technology innovation, (2) personal computer use; and (3) technology instructional 
strategies. Because the purpose of the current study was to measure teachers’ level of 
ICT implementation, only the first area of The LoTi Digital Age Survey was 
adopted. Originally, this part consists of 22 items to determine the result for the 
levels of technology innovation score. Participants responded to the Teachers’ Level 
of ICT Implementation Scale using an 8-point verbal-frequency scale including: 0 
Never, 1 (at least once a year), 2 (At Least Once a Semester), 3 (At Least Once a 
Month), 4 (A Few Times a Month), 5 (At Least Once a Week), 6 (A Few Times a 
Week), and 7 (At Least Once a Day). Over the past 20 years, the LoTi Surveys have 
undergone extensive research to study their content, construct, and criterion validity 
(Moersch, 1995; Stoltzfus, 2006, 2009). The LoTi Digital Age survey, in particular, 
has emerged as a statistically valid tool (LoTi Connection, 2012). Additionally, the 
LoTi Digital Age survey has been tested for reliability and internal consistency. The 
results demonstrated a reliability score of α = 0.90 for the LoTi Digital Age survey 
overall (Mehta, 2011). Thus, the survey is considered to be reliable for measuring 
teachers’ level of ICT implementation. 
Part B: The TPACK scale 
Related literature (Burgoyne, Graham, & Sudweeks, 2010; Chai, Koh, & Tsai, 2011; 
Chai, Koh, Tsai, & Tan, 2011; Graham et al., 2009a; Kabakci Yurdakul et al., 2012; 
Schmidt, et al., 2009; Shin, et al., 2009) had been reviewed by the researcher in order 
to find out if there was an existing TPACK measurement scale that could be used to 
measure Saudi high school teachers’ TPACK constructs. Thus, the researcher 
adopted the TPACK-deep scale which was designed originally to measure TPACK 
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levels of pre-service teachers during the teacher training process. This scale was 
developed by Kabakci Yurdakul, et al. in 2012. Originally, it consists of 33 items 
with a four-factor structure including design, exertion, ethics and proficiency. 
Participants respond to the TPACK Scale using a 5-point, Likert-type scale, ranging 
from (1) “strongly disagree” to (5) “strongly agree”. By using Cronbach’s alpha 
coefficient and Confirmatory factor analysis, Kabakci Yurdakul, et al. (2012) 
suggested that their TPACK Scale is valid and reliable instrument for measuring 
TPACK. Section 4.4 will give more details about the results of the pilot study and 
how the items of TPACK scale were refined. 
Part C: Teacher’s demographic characteristics 
The purpose of this part was to gather some of the teachers’ demographic 
information including: gender, age, level of education, subject taught, years of 
teaching experience, years of computer technology experience, ownership of a 
computer at home, access to the Internet, years of computer technology experience, 
and English language proficiency. This section also inquired whether teachers have 
undertaken any ICT training programs. 
Part D: Contextual factors 
This part concerned contextual factors that may affect ICT effective implementation. 
This part of the questionnaire consisted of three sections; availability of ICT 
resources, policy and planning, and management and support and was designed by 
the researcher from previous research (Becta, 2005; Department for Education and 
Skills, 2002; Kennewell, Parkinson, & Tanner, 2000; Lin, 2005; Newhouse, 2002a; 
Sang, Valcke, Van Braak, & Tondeur, 2009; Tondeur, et al., 2008; Vanderlinde, Van 
Braak, & Tondeur, 2010). In the first section, availability of ICT resources, ten 
different ICT resources are listed and participants were asked to indicate the level of 
availability for each resource. The level of availability included five categories; (1) 
not available in the school, (2) available outside the classroom, for example, in the 
computer lab and/or in the learning resources room, (3) available in the classroom, 
(4) available both inside and outside the classroom, and (5) not sure. The scores of 
these categories ranged from zero (for “not available in the school” or “not sure”) to 
three “available both inside and outside the classroom.” 
The next two sections of contextual factors part was seeking teachers’ 
perceptions about policy and planning, and management and support regards ICT 
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implementation. Five items for each section were listed. Participants responded to 
this part using a 5-point, Likert-type scale, ranging from (1) “Clearly yes” to (5) 
“Clearly no.” 
4.3.2 Semi-structured interviews 
As noted earlier, the Saudi high school teachers’ implementation of ICT was 
explored using a qualitative interview. The researcher conducted semi-structured 
interviews with some selected participants from this study. The protocol of the 
interview (see Appendix C) was based on a framework of teacher professional ICT 
attributes developed by Newhouse et al. (2002). The framework was built around the 
Teacher Professional ICT Attributes outcome which refers to teachers’ ability to 
exploit the characteristics of ICT as they move through five stages of progression, 
including “Inaction”, “Investigation”, “Application”, “Implementation”, and 
“Transformation.” Between the “Application” and the “Implementation’’ stages, 
there is a critical use border, implying that the last two stages are the more ideal 
levels of using ICT in education where a teacher “can take leadership roles and 
demonstrate attributes of a leading teacher in ICT” (Chandra, 2008, p.2). At those 
two levels, “the use of ICT becomes critical to the support of learning environment 
and the opportunity for students to achieve learning outcomes” (Trinidad, Newhouse 
& Clarkson, 2006, p. 4) (see Figure 4.2).  
 
Figure ‎4.2. The stages of teacher development as an overall outcome (Newhouse, Clarkson, & 
Trinindad, 2005, p. 8). 
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There are three layers describing each outcome during the progression. These 
layers are overall outcome, components, and elements. The components of the 
outcome include vision and contribution, implementation and use, as well as 
capabilities and feelings, while the elements describe each of the three components 
of the outcome (Newhouse et al., 2002) (see Figure 4.3). 
 
Figure ‎4.3. Stages of Progression for Components and Elements of the Components of the Overall 
Outcome (Adapted from: Newhouse, Trinindad, & Clarkson, 2002, pp.10-14) 
The Teacher Professional ICT Attributes framework provides useful 
implications to evaluate teachers with regards to their use of ICT. The teachers’ 
visions and contributions, implementation and use, and capabilities and feelings 
towards ICT within the context of schools are factors as to where they stand with the 
utilisation of ICT (Newhouse et al., 2002). Instead of focusing only on examining the 
type of ICT being used or the frequency of this use, adopting this framework 
provided a better understanding of the position of teachers with regards to 
implementation of ICT and explore what they need to move to the next stage so 
better support can be given to them. 
4.4 PILOT STUDY 
To ensure that Saudi participants understand the questions and to ensure that the 
participants’ views are clearly articulated, the questionnaire was translated into 
Arabic and then back-translated into English by the researcher and another expert in 
Arabic-English translation. Then, the researcher conducted a pilot study using the 
questionnaire with a sample of 14 teachers from the Al-Madinah administrative area 
in Saudi Arabia to ensure that the questions are clear and that any cultural 
ambiguities in wording have been resolved. 
Inaction Investigation Application Integration Transformation 
Stages of 
Progression 
Vision and Contribution: Purpose, Focus, Rationale, View of ICT, Contribution to Communities 
Implementation and Use: Frequency of Use, Implementation Strategies, Type of Activities and 
Pedagogy, Tasks for Applications, Assessing Student Learning Outcome, 
Relevance of ICT to Content, Connection with Capabilities and Feelings 
Capabilities and Feelings: Understanding of Potential Uses, Roles of Teachers and Students, Source 
of Direction, ICT Skills, Affective Response, Concerns 
Elements 
of 
Components 
of the 
Overall 
Outcome 
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4.4.1 Reliability 
Reliability refers to the degree to which an instrument consistently measures 
whatever it is measuring (Gay, et al., 2009). Internal consistency and reliability of the 
scales were assessed in the pilot study using Cronbach’s alpha (Cronbach, 1951). It 
has been suggested that for an item to be considered reliable, a value of Cronbach’s 
alpha should be 0.7 or more (Kline, 2000), and The Corrected Item-Total Correlation 
values should be 0.3 or more (Pallant, 2013). Based on the Cronbach's Alpha test 
results, some items were noticed to have low values of Corrected Item-Total 
Correlation (less than 0.3), although the overall reliability values of the scales ranged 
from 0.782 to 0.961. Thus, the researcher decided to consider the weak items for a 
deletion after examining the scales validity. 
4.4.2 Validity 
Validity of an instrument is the degree to which that instrument measures what it is 
supposed to measure (Gay, et al., 2009). It is a critical consideration in all forms of 
research (Ary, Jacobs, Sorensen, & Razavieh, 2010; Gay, et al., 2009). There are four 
main types of test validity: content validity, criterion-related validity, construct 
validity and consequential validity. The researcher focused mainly on using content 
validity in the pilot study. Content validity is defined as the degree to which an 
instrument measures an intended content area (Ary, et al., 2010; Gay, et al., 2009). In 
the current study, the researcher gave the instruments to a panel of five experts in 
ICT education at Taibah University in AL-Madinah City to review the instrument 
and provide their feedback about how well items represent the intended content area. 
Furthermore, the panel were asked to critique the instrument for any replications, 
overlapping items, relevance to Saudi education context, and if there is a requirement 
for inclusion, exclusion, or clarification for any item. Based on their feedback and 
the results of Cronbach's Alpha test, the questions were refined. Some items were 
deleted and some responses options were changed. Eight and eleven items were 
removed from the Teachers’ Level of ICT Implementation and TPACK scales, 
respectively. The decision of removing those items has been made because some 
items were duplicated in paraphrased form and have the same meaning, or they were 
irrelevant to Saudi education context. Also, most of those items were considered as 
"weak items" as the Corrected Item-Total Correlation result for them were less than 
0.30. The responses options in the TPACK scale have been changed to “No 
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competence,” “Little competence,” “Not sure,” “Moderate competence,” and “Much 
competence” instead of using (agree/disagree). Responses options were changed 
because the (agree/disagree) type was misleading (in Arabic). All changes have been 
made on the Arabic version. 
4.5 PROCEDURE 
Official approval was obtained from the Saudi Ministry of Education to conduct this 
research. The researcher distributed and collected completed questionnaires with 
assistance from her husband, Saif ALAMRI, who acted as the liaison person to 
access male schools. Potential participants received an invitation letter to participate 
in the study, including information about their participation being voluntary and all 
responses being confidential and anonymous. Copies of the questionnaire then were 
distributed to these schools. To ensure confidentiality, all respondents were asked to 
return the completed questionnaires in the official envelopes that were collected by 
the researcher and her husband.  
Qualitative data collection commenced after the survey results were analysed. 
As mentioned earlier in Section 4.2.3, a purposeful sample of 12 teachers was 
selected from participants who express interest in participating in follow-up 
interviews. They were interviewed individually to ensure an in-depth exploration and 
explanation about the similarities and differences among the teachers’ responses. 
Female teachers were interviewed by the researcher while the researcher’s husband, 
who had been fully briefed by the researcher, conducted interviews with male 
teachers. All interviews lasted for about 45 minutes. The interviews were audio-tape 
recorded and later transcribed. 
4.6 DATA ANALYSIS TECHNIQUES 
Several techniques were used for analysis of data gathered in this sequential mixed 
research study. Data collected from the completed questionnaires and semi-
structured interviews were analysed using quantitative and qualitative analyses, 
respectively.  
4.6.1 Quantitative data analysis 
Two main steps were used in the process of analysing quantitative data. This 
involved preparing and organising the data for analysis and conducting the data 
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analysis. For preparing the data for analysis, the researcher began with assigning 
numeric scores to the data, selecting a statistical program, tabulating and entering the 
data into the selected program, cleaning and accounting for missing value, and 
checking for outliers and normality of distribution of the data. The second step was 
performing the data analysis. This included conducting a factor analysis to examine 
the scale’s construct validity and reliability, and descriptive and inferential analysis 
to answer the research questions (Gay, et al., 2009).The next subsections discuss 
these steps in more details. 
Scoring the data 
The first step in preparing and organising the data for analysis was scoring the data, 
creating a codebook and determining the types of scores to use (Gay, et al., 2009; 
Morgan, Leech, Gloeckner, & Barrett, 2011). The researcher began with assigning a 
numeric score (value) to each response category or choice for each question on the 
instrument used to collect data. For continuous scales, for example, the TPACK 
scale, the researcher consistently scored each item in this scale using the same 
numbering system. For example, in the TPACK scale the answers ranged from “No 
competence” to “Much competence” were scored as a “1” to “5.” For categorical 
scales, for example, “What is your gender?,” the researcher arbitrarily assigned 
numbers, that is, 1 = Male, 2 = Female. To aid in assigning scores to responses, the 
researcher created a codebook. A codebook means preparing a list of variables or 
questions and describing how the researcher will score (code) responses from the 
questionnaire (Creswell, 2012; Morgan, et al., 2011). Table 4.2 is an illustration of 
the codebook the researcher developed. 
The researcher also considered two types of scoring to use from the 
questionnaire: single-item scoring and summed scoring (Creswell, 2012). A single-
item score is an individual score assigned to each item or statement on the 
questionnaire for each participant, while the summed scores refer to the scores of an 
individual added over several items or statements that measure the same variable 
(Creswell, 2012). For example, in the TPACK scale, the researcher used the single-
item score type to assign scores for each of the 22 items on this scale for each 
participant, whereas, the overall score for the TPACK construct for that participant 
was determined using summed scores by adding the scores of all of the 22 items. 
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Table ‎4.2 
The Questionnaire Codebook 
Variable Name 
Variable 
abbreviation 
Variable 
type 
Description 
Questionnaire ID  ID nominal 
Identification number assigned to each 
teacher questionnaire, 1-253 
Teacher’s gender Gender categorical 1 = Male; 2 = Female 
Access to the Internet 
at home 
IntAcss categorical 1 = yes; 2 = no 
Selecting a statistical program 
There are various statistical programs that could be used for conducting the data 
analysis. For determining the appropriate program, the researcher followed the 
guidelines suggested by Leedy and Ormrod (2012) when selecting a statistical 
program. Thus, the researcher chose the Statistical Package for the Social Sciences 
(SPSS) v.20 to use for performing the main quantitative data analysis. SPSS is a 
powerful statistical program and it is easy to learn and easy to use. The program also 
has many types of statistics that could be used when analysing quantitative data and 
is capable of producing output tables and graphs that could be used in the research 
report. Besides using SPSS, the researcher used IBM SPSS Amos v.21, and Monte 
Carlo PCA for Parallel Analysis when conducting factor analysis. 
Entering the data 
In this phase, the researcher entered or (transferred) the quantitative data from the 
responses on questionnaires to a computer file to create an SPSS database. This 
process is known as entering or inputting the data (Gay, et al., 2009). This process 
involved entering the data by row for each participant and using the columns for the 
values for each variable. The researcher used the codebook discussed earlier for 
editing the variables in SPSS. 
Cleaning and accounting for missing values 
After entering the data, the researcher checked for any missing values. Missing 
values may occur when participants do not supply those values (Creswell, 2012). The 
researcher began with the question of why data are missing. The reasons for missing 
values are a critical consideration because it will determine how those data will be 
treated (Howell, 2007). Rubin (1976) classified the reasons why data are missing in 
three main categories; (1) missing completely at random, (2) missing at random and 
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(3) missing not at random. Rubin’s classification “has become the standard for any 
discussion of this topic” (Howell, 2007, p. 213). The researcher applied the Missing 
completely at Random Test developed by Little (1988) to test if the missing values 
were missed completely at random. As this was the case, the researcher used 
Expectation –Maximization (EM) which is an imputation method commonly used for 
handling missing data (Howell, 2007).  More details of this process is presented in 
the next chapter.  
Checking for outliers and normality of distribution of the data 
The last step in preparing and organising the data for analysis was to assess for 
outliers and normality of distribution. The researcher used linear multiple regression 
tests and one of the assumptions of these tests was that the distribution of data must 
be normal and free of outliers. Thus, and before running the analysis, the researcher 
visually examined the distributions of the data and checked the skewness and 
kurtosis values and the standardized scores of the main variables. The results of these 
processes are discussed in the next chapter. 
Data analysis 
Data analysis was based on the Research Question #2 and Research Question #3. 
However, and before answering the research questions, the researcher conducted 
factor analysis to examine the construct validity and reliability of the main scales 
used in this study. More details are presented in the next chapter. 
Research Question #2: 
What is the Saudi high school teachers’ level of technological pedagogical and 
content knowledge (TPACK) and level of ICT implementation? The variables in this 
question were teachers’ level of ICT implementation and their TPACK knowledge, 
thus, the researcher used data gathered from the questionnaire (Part A), (Part B) and 
(Part C). To answer this question the researcher applied descriptive statistical 
analysis using means, frequencies, percentages, and standard deviations to describe 
the demographic characteristics.  
Research Question #3: 
What are the best predictors of the effectiveness of ICT implementation of the 
following variables: the TPACK construct; the availability of ICT resources; policy 
and planning; and management and support? This question was answered by 
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employing a multiple regression analysis. Regression analysis is one of the most 
common statistical tools used to measure the relationship between variables (Gay, et 
al., 2009; Tabachnick & Fidell, 2007). There are a number of certain assumptions 
researchers should consider before using regression analysis (Field, 2013; Miles & 
Shevlin, 2009). These include: (1) all of the independent variables must be 
quantitative or categorical (with two categories) and the dependent variable must be 
continuous; (2) the dependent and independent variables must be normally 
distributed; (3) all of the predictor variables should not correlate too highly; and (4) 
the residuals at each level of the independent variables should have the same 
variance (homoscedasticity) (Field, 2013, p. 220). Multiple regression was used since 
this question includes more than one independent variable (the TPACK construct, the 
availability of ICT resources, policy and planning, management and support) (Field, 
2013; Miles & Shevlin, 2009; Tabachnick & Fidell, 2007). The dependent variable is 
the teachers’ level of ICT implementation. Multiple regression models were 
developed to predict which factor (TPACK construct, availability of ICT resources, 
policy and planning, management and support) have the greatest impact on the 
teachers’ level of ICT implementation (dependent variable). The assumptions of the 
analysis were checked before running it in SPSS. The researcher used data obtained 
from the questionnaire (Part A), (Part B), and (Part D) for performing this analysis. 
Table 4.3 summarises the data analyses that were used to answer the research study 
questions. 
4.6.2 Qualitative data analysis 
The qualitative analysis was conducted to analyse data gathered from the semi-
structured interviews to answer the Research Question #1: To what extent, and how, 
and why do Saudi high school teachers implement ICT in their classroom? Two 
main steps were involved in the process of analysing qualitative data: preparing and 
organising the data for analysis, and conducting the data analysis (Creswell, 2012). 
Preparing and organising the data for analysis 
The researcher began with organising the data obtained from the interviews (audio 
files) into computer files keeping duplicate copies of all data. Then, the researcher 
transcribed the audio files into text documents. After that, the transcripts were 
translated into English by the researcher and another expert in Arabic-English 
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translation. NVivo 10 analysis software program was chosen to store and organise the 
data and to facilitate the data analysis.  
Data analysis 
To answer the first research question, qualitative data were analysed in two phases. 
First, teachers’ implementation of ICT stage was determined by analysing interview 
transcripts based on the Teacher Professional ICT Attributes Framework (Newhouse, 
et al., 2002). This was accomplished by creating a table of level of ICT 
implementation for each participant (see Appendix D for an example of how this 
table was used).  
In the next phase, a thematic analysis was undertaken across all interview 
transcripts. The first step in performing thematic analysis procedure was to do a 
preliminary exploratory analysis (Creswell, 2012) which means reading the teachers’ 
interview transcripts several times to explore the general sense of the data. In this 
phase, the researcher wrote some memos to help in this initial process of exploring 
the data. Then the researcher started the coding process in which she would identify 
broad themes in the data. There is no definite procedure for coding data, yet some 
researchers have suggested useful guidelines that can be followed in this stage 
(Creswell, 2007, 2012). Once the researcher had arranged and coded all data with 
preliminary categories and themes, she reviewed the data again to define the core 
themes and sub-themes at this stage. In the next phase of this analysis, sometimes 
called “focused coding”, the researcher analysed the data line by line focusing on the 
themes that emerged from the previous phase. She merged the coded data under the 
chosen themes and wrote summaries and memos on each theme (Bogdan & Biklen, 
2007). She cross checked the themes carefully with each teacher’s transcript to relate 
the linked data between the teachers. Finally, she examined data that were grouped 
under one theme and marked these with supplementary interpretive notes. The 
researcher reported the details of the patterns that were identified in the qualitative 
results chapter. 
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Table ‎4.3 
Overview of the Methodology Employed to Answer the Research Study Questions 
Research Questions Variables Data Collection Data 
Analyses 
(#1)  
 
To what extent, and how, and why do 
Saudi high school teachers implement 
ICT in their classroom?  
 
 
1. Teachers’ ICT 
Implementation 
1. Semi-structured 
interview 
Qualitative 
analysis 
(#2)  
 
What is the Saudi high school teachers’ 
level of technological pedagogical and 
content knowledge (TPACK) and level 
of ICT implementation? 
1. Level of ICT 
Implementation 
 
 
 
2. TPACK 
knowledge 
 
 
3.Demographic 
Characteristics 
1.(Survey) 
Part A: Teachers’ 
Level of ICT 
Implementation 
 
Part B: TPACKS 
 
Part C: Teacher’s 
Demographics 
Characteristics 
Descriptive 
analysis 
(Means and 
standard 
deviations) 
(#3)  
 
What are the best predictors of the 
effectiveness of ICT implementation of 
the following variables: TPACK 
construct; availability of ICT resources; 
policy and planning; and management 
and support?  
1. TPACK knowledge 
2. Availability of ICT 
resources 
3. Policy and planning 
4. Management and 
support 
 
5. Level of ICT 
Implementation  
1.(Survey) 
Part B: TPACKS  
Part D:Contextual 
Factors 
 
Part A: Teachers’ 
Level of ICT 
Implementation 
Multiple 
regression 
analysis 
4.7 ETHICAL CONSIDERATIONS 
Before conducting this study, the researcher obtained the Ethics approvals from QUT 
and the Saudi Ministry of Education. This research carried low risk of harm to 
participants. While this was unlikely, some of the information that the teachers 
shared with the researcher could be sensitive. For instance, a teacher may feel 
uncomfortable about giving an opinion about the school’s support and management 
system, thus, the researcher asked all teachers to return the completed questionnaires 
in enclosed envelopes. Also, the researcher did explain to the teachers who were 
involved in the follow-up interviews that she and her supervisors were the only 
persons who would have access to the interview transcripts. The researcher took the 
following measures to ensure that the study complies with and exceeds the QUT 
ethical standards. 
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All participants were adults (teachers) and the subject matter of the study was 
related to their daily teaching. There was no intent to elicit sensitive or personal data. 
Participants voluntarily took part in all phases of the research and were provided with 
detailed information about the study to facilitate their decision making to either 
participate or not participate. Participants had the choice to withdraw from the study 
at any time without comment or penalty. The participants were not in a dependent 
relationship with the researcher. 
Participation was confidential. The researcher and her husband, Saif ALAMRI, 
were the only persons with access to the questionnaires and the audio tapes. 
Transcripts of the interviews, translated by the researcher and an expert in Arabic-
English translation, were available to her supervisors. However, in these transcripts 
and in her writing, she used pseudonyms for all participants and the names of the 
schools where they are employed. All data were securely stored in a locked drawer in 
her office and will be destroyed five years from the completion of the study. Also, 
the researcher used pseudonyms for teacher names when sharing and discussing her 
findings to increase anonymity of the participants. There were no potential physical, 
psychological, social, or legal risks to the participants. The researcher made sure to 
always communicate the reasons for her actions and questions and strived to 
establish a safe and friendly environment for teacher interviews. 
4.8 SUMMARY 
A sequential mixed methods design was implemented in the proposed study to 
collect and analyse data for this study. This type of design assisted to provide rich 
and deep data about the Saudi high school teachers' ICT knowledge and 
implementation. Data were collected using quantitative questionnaires and 
qualitative interviews with the teachers. To analyse the data, NVivo and SPSS 
computer analysis software programs were mainly used. 
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Chapter 5: Quantitative Analysis 
The current study investigated Saudi high school teachers’ implementation of ICT 
into classroom practices, their level of technological pedagogical and content 
knowledge (TPACK), as well as some other contextual factors. The purposes were to 
explore the extent to which Saudi high school teachers have effectively implemented 
ICT into their classroom practices and what factors were related to that 
implementation. For these purposes, the study applied a sequential mixed methods 
design by using quantitative questionnaires and qualitative interviews with Saudi 
high school teachers in the Al-Madinah administrative area of Saudi Arabia. 
Quantitative data were analysed using IBM SPSS Statistics v.20, IBM SPSS Amos 
v.21, and Monte Carlo PCA for Parallel Analysis. 
 The aim of this chapter is to present the analysis of the quantitative data. The 
chapter is divided in three sections: (1) Preliminary data analysis, (2) Measurement 
assessment, and (3) Quantitative results.  
5.1 PRELIMINARY DATA ANALYSIS 
After coding and entering the data in SPSS, the researcher conducted preliminary 
data screening that involved checking the data for any missing values and checking 
for assumptions of outliers and normality. The next sub-sections describe those 
processes in more details. 
5.1.1 Checking for Missing Values   
Initially, the researcher checked the study data for any missing values. As discussed 
in Chapter 4, missing values may occur when participants do not supply those values 
(Creswell, 2012). This issue is one of the most important statistical problems in 
quantitative research studies in social sciences (Acock, 2005; Baraldi & Enders, 
2010; Peugh & Enders, 2004). Missing values can produce invalid conclusions. They 
may bias parameter estimates and degrade the confidence intervals performance 
(Collins, Schafer, & Kam, 2001). Moreover, as they mean less information, missing 
values may greatly minimise statistical power (Collins, et al., 2001) which can have a 
dramatic effect on the results (Pallant, 2013). To avoid these risks, researchers must 
consider this issue and choose carefully the appropriate strategy (Pallant, 2013). 
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 Numerous techniques are available to researchers to working with missing 
values and these can be grouped in two main categories: traditional and modern. 
Traditional methods include listwise deletion, pairwise deletion, and mean 
substitution (Acock, 2005). Listwise deletion is the most basic and popular method 
used to handling missing values (Acock, 2005; Baraldi & Enders, 2010). In this 
method, a researcher discards cases with any missing values, so the analyses are 
limited to cases that include completed data (Baraldi & Enders, 2010). While this 
method is convenient, it can dramatically reduce the sample size, which in turn, 
degrades statistical power of significant tests (Baraldi & Enders, 2010; Peugh & 
Enders, 2004; Tabachnick & Fidell, 2007). Furthermore, listwise deletion assumes 
that the data are missing completely at random, but if this is not the case, applying 
this method will produce biased estimates (Baraldi & Enders, 2010; Peugh & Enders, 
2004). In the pairwise deletion method, a researcher discards the case only if there 
are missing data in specific variable that involves the specific analysis (Pallant, 
2013). That is, any given case may be included in some analyses but not in others 
(Baraldi & Enders, 2010). While Pairwise deletion seems to minimise the number of 
discarded cases, it still has the major limitation of listwise deletion that the missing 
values must be missing completely at random. To avoid minimising the sample size, 
some researchers use imputation approaches. One traditional imputation method is 
known as mean substitution which refers to calculating the mean value for specific 
variable and giving every missing case this value (Pallant, 2013). Regardless of 
whether the data are MCAR, MAR, or MNAR, mean substitution method can result 
in biased estimates of any parameter except the mean (Peugh & Enders, 2004). That 
is, the variance of a variable is decreased by substitution of the mean for the missing 
values (Tabachnick & Fidell, 2007). Also, and because all missing data will have the 
same value, the mean substitution method depresses the observed correlation (Hair, 
Black, Babin, & Anderson, 2010). 
 On the other hand, modern missing values techniques, such as Expectation –
Maximization (EM), are recently more recommended in the methodological literature 
(Peugh & Enders, 2004; Tabachnick & Fidell, 2007). These techniques have a strong 
theoretical foundation and more empirical research studies have demonstrated their 
effectiveness (Peugh & Enders, 2004). Modern missing values techniques tend to be 
more powerful than the traditional as they provide unbiased estimates with data 
  
Chapter 5: Quantitative Analysis 93 
whether they are MCAR or MAR (Baraldi & Enders, 2010). EM is a general 
technique to find “the maximum-likelihood estimate of the parameters of an 
underlying distribution” from a specific set of data that has missing values (Bilmes, 
1998, p. 1). EM provides the simplest and most reasonable imputation approach for 
missing values when the data are missing at random (Tabachnick & Fidell, 2007). 
For the current study, the researcher applied the Missing completely at Random Test 
developed by Little (1988) which provided evidence that the missing values were 
missing completely at random. The percentage of missing values was approximately 
0.8% which is not high as shown in Figure 5.1. Consequently, the researcher applied 
EM to impute the missing values which provided her with a complete set of data to 
start her analyses with. 
 
Figure ‎5.1. Overall summary of missing values. 
5.1.2 Checking for outliers 
Once the missing values had been imputed, the database was checked for outliers. 
Many statistical procedures and tests that are used to analyse quantitative data are 
sensitive to outliers (Pallant, 2013). Outliers are cases with remarkably extreme 
values so they are very different from the majority (Hair, et al., 2010).  Outliers can 
significantly affect statistical analyses such as the mean and standard deviation of a 
distribution (Hair, et al., 2010).  To check for outliers, researchers may first visually 
inspect the distribution by looking at its histogram or box plot to check for any data 
points sitting out on the extremes (Pallant, 2013). Then, statistical methods in 
detecting possible outliers should be used. One of the most common statistical 
methods is by converting values to standardized scores (z scores) (Hair, et al., 2010; 
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Tabachnick & Fidell, 2007). For large samples (200 or more), any cases with a z 
score higher than 4 are considered to be possible outliers (Hair, et al., 2010).  
In order to identify outliers in the current study, several methods were 
employed. First, the researcher used SPSS to generate histograms and box plots for 
the main variables of the study to inspect for any extreme cases. Then, the scores 
were converted to standardized scores using SPSS to confirm the existence of 
significant outliers. For the dependent variable, teachers’ level of ICT 
implementation, all scores were within the acceptable range of -4.0 to +4.0 indicating 
the absence of any outliers in the dependent variable as shown in Table 5.1. For the 
independent variables (the TPACK construct, the availability of ICT resources, 
policy and planning, management and support) no outliers were found except for the 
availability of ICT resources variable as shown in Table 5.2. The standardized scores 
of this variable were not within the acceptable range of -4.0 to +4.0. The Minimum 
and Maximum were -1.29571 and 5.93549, respectively, indicating that this variable 
had outlier(s). The researcher checked the database and sorted ascending the z-scores 
of the availability of ICT resources variable. Two cases were found that had a z-score 
of more than 4.0 which indicated that there were two outliers in this variable.  
Table ‎5.1 
Descriptive Statistics of the Standardized Scores for the Dependent Variable 
 N Minimum Maximum 
Zscore(Use_high_Level) 253 -1.21412 3.29365 
Valid N (listwise) 253   
 
Table ‎5.2 
Descriptive Statistics of the Standardized Scores for the Independent Variables 
 N Minimum Maximum 
Zscore(TPACK_total) 253 -2.90151 1.56783 
Zscore(Policy_total) 253 -2.12952 2.01645 
Zscore(Support_total) 253 -1.84467 1.96669 
Zscore(Availibility_total) 253 -1.29571 5.93549 
Valid N (listwise) 253   
 
There has been much debate in the literature about what a researcher should do 
with outliers or extreme points. Nevertheless, most agree that outliers can have a 
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dramatic effect on the outcomes of common multivariate statistical analyses. For 
instance, the presence of one or more outliers can seriously threaten the results and 
conclusions of a regression analysis (Cohen, Cohen, West, & Aiken, 2003). Outliers 
can distort correlation coefficients which in turn creates problems in regression 
analysis (Osborne & Overbay, 2004). Distortions to the correlation can create biased 
sample estimates, because outliers artificially affect the degree of linearity 
relationship between two variables (Osborne & Overbay, 2004). Furthermore, other 
statistical methods, such as exploratory and confirmatory factor analysis, which are 
based on the correlation coefficient, are also affected in a negative way by the 
existence of outliers in a dataset (Brown, 2006). Osborne and Overbay (2004) 
examined how significantly outliers can impact on a number of different statistical 
analyses, such as correlations, t-tests and ANOVAs, and whether they should be 
removed or not. They found a strong advantageous effect of removal of outliers.  
Their study concluded that once outliers were removed, accuracy tended to enhance 
significantly and errors of inference tended to reduce dramatically. Based on this, 
and as the present study performed factor analysis and multiple regressions, the 
researcher decided to remove those outlier cases from her database.  
5.1.3 Checking for normality 
In many statistical tests, such the case with multiple regression, it is important to 
screen study variables for normality (Tabachnick & Fidell, 2007). These type of tests 
assume that the variables are normally distributed (Field, 2013; Pallant, 2013). 
Failure to meet this assumption may result in distorting the relationship and 
significance tests. A variable that has normal distribution means that the data are 
distributed in a symmetrical, bell-shaped curve (That is, the greatest frequency of 
cases lie around the centre of the distribution) (Field, 2013; Gravetter & Wallnau, 
2008; Pallant, 2013).  
 On the other hand, a non-normal distribution is noticed when there is lack of 
symmetry (known as skewness) or pointyness or flatness (known as kurtosis) (Field, 
2013). Skewed distribution is not symmetrical (that is, the greatest frequency of 
cases are clustered at one end of the distribution) (Field, 2013; Pallant, 2013).  A 
skewed distribution can be either positively or negatively skewed (Field, 2013).  
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A frequency distribution that has positive skewness is skewed to the left, which 
means that the scores are clustering to the left of the distribution. Whereas a 
negatively skewed distribution has a clustering of scores to the right (Field, 2013; 
Morgan, Leech, Gloeckner, & Barrett, 2012; Pallant, 2013; Tabachnick & Fidell, 
2007). Another term to describe non-normal distribution is kurtosis. Kurtosis 
indicates the peakedness of a distribution, or in other words, it indicates the degree to 
which cases are clustering at the ends of the distribution (Field, 2013; Morgan, et al., 
2012; Pallant, 2013). A distribution with positive kurtosis, known as leptokurtic, is 
relatively peaked with long thin ends of the distribution. Whereas, negative kurtosis 
distribution, known as platykurtic, is rather flat and has many cases in the ends of the 
distribution (Field, 2013; Pallant, 2013). 
Normality of distributions can be assessed with several approaches. These 
approaches can be grouped in two main categories: graphical and statistical 
(Tabachnick & Fidell, 2007). Graphical methods involve visual inspection of 
frequency histograms, expected normal probability plot, or detrended expected 
normal probability plot of a variable (Pallant, 2013; Tabachnick & Fidell, 2007). For 
instance, a researcher may use frequency histograms of a variable to visually inspect 
if scores appear to be reasonably normally distributed. Also, a researcher may use 
expected normal probability plot, which refers to plotting the scores against the 
expected value of the normal distribution. In a normal distribution, a reasonably 
straight line can be found (Pallant, 2013). While it is useful to use visual inspections, 
they tend to be subjective. Therefore, combining graphical with statistical methods 
when assessing normality can be more useful (Field, 2013). 
 A number of statistical methods to assess normality are available for 
researchers. One statistical method is by obtaining skewness and kurtosis values. In 
perfectly normal distribution, the skewness and kurtosis values should be zero (Field, 
2013; Morgan, et al., 2012). Nevertheless, if the absolute value of skewness (or 
kurtosis) is less than 1, the distribution is considered to be approximately normal 
(Morgan, et al., 2012). Some methodologists suggest that researchers may use the z-
scores of the skewness and kurtosis (Field, 2013; Morgan, et al., 2012; Tabachnick & 
Fidell, 2007). These scores can be obtained by dividing the skewness value by its 
standard error (or the kurtosis value by its standard error). If the absolute values of 
these scores are less than 2.58, then the distribution considered to be approximately 
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normal. However, a disadvantage with this approach is that the standard error 
depends on the sample size (Morgan, et al., 2012; Tabachnick & Fidell, 2007). Large 
samples (200 or more) will increase small standard errors,  so, in large sample sizes, 
the z-scores of the skewness and kurtosis increase even when there is only slightly 
difference from normality (Field, 2013). Therefore, in large samples, the z-scores of 
the skewness and kurtosis are not as important as their actual values (Tabachnick & 
Fidell, 2007). In other words, the z-scores of the skewness and kurtosis should not be 
used in large samples (Field, 2013). Another statistical way of determining the 
normality of the distribution is by using the Kolmogorov-Smirnov test or Shapiro-
Wilk test. These tests compare the observed distribution to a distribution that is 
normal and has the same mean and standard deviation, and compute the significant 
value (Field, 2013). If the significant value of these tests are greater than 0.05, then 
the distribution is normal. However, these kinds of tests should not be used in large 
samples (200 or more). They have the same problem as the method of using the z-
scores of the skewness and kurtosis. In large samples, Kolmogorov-Smirnov and 
Shapiro-Wilk tests tend to be significant even when the observed distribution only 
slightly deviates from normal (Field, 2013). 
 For the current study, the researcher first visually inspected the distribution of 
the dependent variable, which is the level of teachers’ ICT implementation. As 
shown in Figure 5.2, the actual shape of the distribution of the dependent variable 
can be seen in the Histograms. Scores appeared to be reasonably normally 
distributed. Then the researcher looked at the skewness and kurtosis values to 
statistically examine the normality of the distribution. As shown in Table 5.3, the 
Skewness and Kurtosis values were 0.866 and 0.036, respectively. The absolute 
values of these numbers were less than 1, which indicated that the distribution was 
considered to be approximately normal. 
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Figure ‎5.2. Distribution of Saudi high school teachers’ level of ICT implementation.  
 
 
Table ‎5.3 
Descriptive Statistics for Teachers’ Level of ICT Implementation 
Use_high_Level 
N 
Valid 251 
Missing 0 
Skewness .866 
Std. Error of Skewness .154 
Kurtosis .036 
Std. Error of Kurtosis .306 
 
After that, the researcher visually inspected the distribution of the 
independent variables (the TPACK construct, the availability of ICT resources, 
policy and planning, management and support). Figure 5.3 indicated that scores of 
the independent variables appeared to be reasonably normally distributed. Also, the 
absolute values of the Skewness and Kurtosis values were less than 1 (see Table 5.4), 
which indicated that the distributions of these variables were considered to be 
approximately normal. 
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Figure ‎5.3. Distribution of the dependent variables. 
Table ‎5.4 
Descriptive Statistics for all the Variables 
 N Minimum Maximum Mean Std. 
Deviation 
Skewness Kurtosis 
Statistic Statistic Statistic Statistic Statistic Statistic Std. 
Error 
Statistic Std. 
Error 
TPACK_total 251 22.00 110.00 79.204 19.438 -.627 .154 -.047 .306 
Policy_total 251 5.00 25.00 15.287 4.781 -.354 .154 -.372 .306 
Support_total 251 5.00 25.00 14.666 5.250 -.138 .154 -.718 .306 
Availibility_total 251 .00 18.00 5.203 3.675 .690 .154 .321 .306 
Use_high_Level 251 1.00 8.00 2.892 1.557 .866 .154 .036 .306 
Valid N 
(listwise) 
251 
        
 
5.2 MEASUREMENTS ASSESSMENT 
After checking for the assumptions and before answering the research questions, the 
researcher conducted an examination of the validity and reliability of the main scales 
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used in the current study. As mentioned in the previous chapter, validity of an 
instrument is the degree to which that instrument measures what it is supposed to 
measure (Gay, et al., 2009). Reliability refers to the degree to which an instrument 
consistently measures whatever it is measuring (Gay, et al., 2009). Using valid and 
reliable instruments for collecting data is a critical consideration in all forms of 
research (Ary, et al., 2010; Gay, et al., 2009). 
Besides conducting content validity (as discussed in Section 4.4. pilot study), 
the researcher carried out construct validity. The main purpose of conducting 
construct validity is to evaluate the structure of the study’s scales and the degree to 
which these scales measure the hypothetical constructs. This was performed by using 
exploratory and confirmatory factor analysis. In addition, the results of the 
confirmatory factor analysis were used to assess the reliability of the scales used in 
this study. The next sections explain the process and present the results of the 
exploratory and confirmatory factor analysis for the main scales used in the current 
study. 
5.2.1 Exploratory Factor Analysis 
Exploratory factor analysis (EFA) is widely used in the social sciences as a statistical 
grouping method when designing and testing scales and instruments (Costello & 
Osborne, 2005). It can be defined as a technique that is used to discover the 
underlying structure of the interrelationships among a scale’s items by identifying 
groups of items that are highly interrelated (Hair, et al., 2010; Pallant, 2013). 
Variables that are highly interrelated are combined into one factor (Tabachnick & 
Fidell, 2007). For example, a researcher initially may explore which items of a scale 
should be grouped together on one dimension (factor) and how many factors are 
involved in that scale (Hair, et al., 2010). Therefore, EFA can be considered as a 
reduction technique used to reduce a scale’s items into a smaller number of factors 
(Hair, et al., 2010; Tabachnick & Fidell, 2007).  The next section describes the steps 
involved in performing EFA. 
Steps in Performing EFA 
The steps involved in performing EFA can be grouped into four main categories: (1) 
Assessment of assumptions of EFA, (2) Factorability of the data for EFA, (3) Factor 
extractions, and (4) Factor rotation and interpretation (Pallant, 2013).  A researcher 
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needs to start with a consideration about the suitability of his/her study data for factor 
analysis. A number of assumptions need to be met in order to perform EFA. These 
assumptions are: having interval variables, absence of outliers, and having large 
sample size (150 or more) (Pallant, 2013; Tabachnick & Fidell, 2007). 
The next step in performing EFA is to look at the factorability of the data. 
Once the assumptions are met, a researcher can then start to conduct the EFA, for 
example in SPSS, with considering the appropriateness of EFA for scale items. A 
researcher first needs to inspect the items correlation matrix to determine the strength 
of the relationships among the scale items. The items will be considered appropriate 
for EFA when their correlation coefficient is greater than 0.3 (Field, 2013; Hair, et 
al., 2010; Pallant, 2013; Tabachnick & Fidell, 2007).  Also, SPSS generates two 
useful statistical measures which assist in determining the factorability of scale items 
for EFA: the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test. The KMO test is a 
measure of sampling adequacy developed by Kaiser (1970). Kaiser recommended 
0.6 as a minimum value for an appropriate factor analysis (Kaiser, 1970; Pallant, 
2013; Tabachnick & Fidell, 2007). Bartlett’s test is a measure of sphericity 
developed by Bartlett (1954). It is recommended that Bartlett’s test should be 
significant (< 0.05) for an appropriate factor analysis. 
Once a researcher obtains evidence of the items’ factorability for EFA, he/she 
can start the process of factor extraction. Factor extraction can be defined as the 
process a researcher goes through in order to identify the smallest number of factors 
(dimensions) that best explain the relationships among scale items (Pallant, 2013). 
According to Pallant (2013), with factor extraction, researchers need to balance 
between “the needs to find a simple solution with as a few factors as possible and the 
needs to explain as much of the variance in the original data set as possible” (p. 191). 
Therefore, it is recommended for a researcher to adopt a variety of methods until 
being satisfied with his/her decision of the number of factors to retain (Tabachnick & 
Fidell, 2007). The most commonly used methods to identify the smallest number of 
factors including: Kaiser’s criterion, Catell’s scree test, and Horn’s parallel analysis 
(Field, 2013; Pallant, 2013). 
Kaiser’s criterion is a method of using the eigenvalues that represent the 
amount of variation explained by a factor (Field, 2013). According to Kaiser (1960), 
a researcher can retain only factors with an eigenvalue of 1.0 or more. Kaiser’s 
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criterion has been criticised as it overestimates the number of retained factors (Field, 
2013; Pallant, 2013). However, it has been noticed that Kaiser’s criterion is accurate 
when there are fewer than 30 items or when the sample size is greater than 250 with 
an average communality of 0.6 or more (Field, 2013). Therefore, it is good to 
combine using this method with other techniques for better determination for the 
number of retained factors.  
 Another technique for factor extraction is known as Catell’s scree test by 
Catell (1966). This test involves plotting all eigenvalues of the factors in a graph, 
then the graph to be inspected to identify the point of inflexion of the curve where 
the slope of the line changes significantly (Field, 2013; Pallant, 2013). Catell (1966) 
suggested to retain all factors to the left of the inflexion point as these factors explain 
most of the variance in the data set (Pallant, 2013). It has been asserted that Catell’s 
scree test provides a quite reliable criterion as a technique for factor extraction with a 
sample size over 200 (Field, 2013; Stevens, 2002).  
 In combination with Kaiser’s criterion and Catell’s scree test, parallel 
analysis, introduced by Horn (1965),  is considered to be the most accurate technique 
to determine the number of retained factors (Pallant, 2013).  When using parallel 
analysis, a researcher compares the observed eigenvalues extracted from the 
correlation matrix with those obtained from a randomly generated data set that has 
the same number of variables and sample size. Factors to be retained when their 
eigenvalues are greater than the corresponding values from the random data set 
(Pallant, 2013). 
 Once a researcher is satisfied with the number of factors to be retained and 
there are two or more extracted factors, he/she can perform the last step in EFA, 
which is factor rotation and interpretation. Factor rotation is the process that begins 
with calculating the loading of the variable on each factor, and then to find the best 
simple factor structure solution to report in which each factor is defined by a group 
of items that strongly load on the factor, and each item has a strong loading on one 
factor and close-to-zero loading on the remaining factors (Brown, 2006; Pallant, 
2013; Tabachnick & Fidell, 2007). Therefore, and as mentioned by Brown (2006), 
factor rotation is not performed if there is only one factor extracted. 
 There are two main types of factor rotation a researcher can choose from or 
combine: Orthogonal rotation and Oblique rotation. The orthogonal rotation allows 
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a researcher to keep the underlying factors independent (not correlated), while the 
oblique rotation requires the researcher to assume that the underlying factors are 
correlated (Brown, 2006; Field, 2013; Pallant, 2013). Under each type of factor 
rotation (orthogonal or oblique), there are a number of different techniques. The most 
commonly applied orthogonal rotation technique is known as Varimax (Pallant, 
2013). This method tends to minimise the number of items that have strong loadings 
on each factor (Field, 2013; Pallant, 2013). While the most commonly applied 
oblique rotation technique is called Direct Oblimin (Pallant, 2013). In this method, 
factors are simplified “by minimising sum of cross-products of squared loadings in 
pattern matrix” (Tabachnick & Fidell, 2007, p. 639). The choice of rotation type 
depends on whether there are underlying theories and previous research to assume 
that the factors should be independent or correlated (Field, 2013). Orthogonal 
rotation techniques are best suited when a researcher aims to reduce scale data to 
either a smaller number of items or a group of independent sub-scales. While the 
oblique rotation techniques are preferred if the researcher’s aim is to obtain several 
theoretical meaningful dimensions (factors) (Hair, et al., 2010). 
5.2.2 Confirmatory Factor Analysis  
Confirmatory factor analysis (CFA) is a type of structural equation modelling that is 
used to evaluate the relationships between observed variables (scale items) and latent 
variables (factors) (Brown, 2006). Confirmatory factor analysis has become more 
significant in social science research (Brown, 2006; Harrington, 2009). Social 
science researchers need to have quite reliable and valid measures that are suitable 
and work well within diverse populations. In this sense, CFA can be used to evaluate 
whether the structure of a measure is appropriate for the population involved in a 
certain research study (Harrington, 2009).  
CFA can be applied for various purposes. It can be used as psychometric 
evaluation of measures (Brown, 2006; Harrington, 2009). That is, confirmatory 
factor analysis applied to “verify the number of underlying dimensions of the 
instrument (factors) and the pattern of item-factor relationships (factor loadings)” 
(Brown, 2006, p. 2). Another important use of CFA is to examine construct 
validation (Brown, 2006; Hair, et al., 2010; Harrington, 2009). CFA has a significant 
role during a scale development in examining the factorial validity, for example, 
“whether a construct is uni-dimensional or multi-dimensional and how the constructs 
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are interrelated” (Harrington, 2009, p. 7). Furthermore, a researcher can apply CFA 
to check for the reliability of used scale (Brown, 2006; Harrington, 2009). In 
addition, CFA can be used to explore the effects of the testing method, that is, CFA 
may be applied to inspect whether a specific correlation between two measures 
emerged from a true relationship or came from shared methods of the measures 
(Harrington, 2009). Finally, CFA can be used to test the invariance of a measurement 
which means testing whether a model being studied is appropriate to be generalised 
across groups or population (Harrington, 2009). 
 Confirmatory factor analysis is highly related to exploratory factor analysis. 
Both of these types of factor analysis are based on the common factor model (Brown, 
2006; Harrington, 2009), which makes them mathematically related approaches. 
Both approaches aim to identify the underlying factors (constructs) that account for 
the variation among scale items (Brown, 2006). CFA, however, differs from EFA in 
some aspects. According to Harrington (2009), EFA is always described as a data-
driven approach to explore the number of underlying dimensions and/or create initial 
exploratory theories. This means that the factors are not derived from theory, rather, 
they are derived from the study data (Hair, et al., 2010). Then, CFA can be applied to 
test or confirm the EFA findings. For instance, and as a first step, a researcher may 
applied EFA to explore the factor structure during a measure development, and then 
(as a second step), he/she may use CFA to test if the structure established in the EFA 
can be applied in a new sample. According to Harrington (2009), CFA is considered 
as more theory-driven than data-driven, in that, it needs a researcher to pre-specify 
all of the aspects of the model before running the CFA.  
Steps in Performing CFA 
The steps involved in performing CFA can be grouped in four main categories: (1) 
Checking assumptions for conducting CFA, (2) Specifying and creating the CFA 
model, (3) Assessing the CFA model fit and (4) Revising the CFA model. As a first 
step in performing CFA, some requirements need to be met including: handling 
missing data, having normally distributed variables, absence of outliers, and having 
adequate sample size (Hair, et al., 2010; Harrington, 2009; Kline, 2011).  
Once the requirements are met, a researcher can then specify and create a CFA 
model using computer analysis software such as Amos, LISREL, Mplus, EQS, or SAS 
CALIS. As mentioned earlier, the initial CFA model must be based on preliminary 
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work, such as the findings from earlier EFA and/or prior research or strong 
underlying theory (Brown, 2006; Harrington, 2009). Both the number of latent 
variables and their correspondence with the observed variables must be clearly 
specified (Kline, 2011). Social science researchers are often interested in addressing 
underlying, unobserved constructs. These kinds of constructs are known as latent 
variables or factors (Byrne, 2013; Harrington, 2009). According to Byrne (2013), 
researchers cannot observe latent variables directly so they cannot measure them 
directly either. Thus, researchers tend to link the unobserved variables to those that 
are observable which make their measurement possible. Hence, an assessment of any 
behaviour includes two types of measurement, one measures the observed variable 
which is direct, and the other measures indirectly the underlying construct 
(unobserved variable) (Byrne, 2013). In Amos software, for instance, observed 
variables and latent variables are represented by rectangles and ovals, respectively 
(Harrington, 2009).  
After that, relationships among the observed and the latent variables must be 
specified by arrows. As mentioned earlier, CFA is theory-driven, where researchers 
test theories. For instance, in reflective models, where the underlying construct is 
believed to cause the indicators (observed variables), the direction of the arrows start 
from the latent variable to the observed variables. In contrast, if the underlying 
construct is a composite of a number of indicators, the arrows start from the observed 
variables to the latent variable. This kind of model is known as formative model 
(Hair, et al., 2010; Kline, 2011).  
The final issue in creating the CFA model is to specify the estimation method 
to be used, by the modelling software, in testing the fit of model to the data (Brown, 
2006; Harrington, 2009). According to Brown (2006): 
The objective of CFA is to obtain estimates for each parameter of the 
measurement model (ie, factor loadings, factor variances and covariances, 
indicator error variances and possibly error covariances) that produce a 
predicted variance-covariance matrix (symbolized as Σ) that represents the 
sample predicted variance-covariance matrix (symbolized as S) as closely as 
possible. (p. 72) 
There are several estimation methods available for researchers to choose from. The 
most widely applied method is maximum likelihood which “aims to find the 
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parameter values that made the observed data most likely (or conversely, maximize 
the likelihood of the parameters given the data)” (Brown, 2006, p. 73). Once the 
CFA model has been created, the researcher can start to run the estimation in the 
modelling software. 
 Once the created CFA model is estimated, a researcher has to assess the 
model fit. In general, when assessing a model’s fit, a researcher needs to examine the 
parameter estimates and the measures of overall fit of the model (Harrington, 2009; 
Ho, 2006). The following paragraphs discuss this information in more details. 
 The model’s parameters are the population’s characteristics that researchers 
will test and estimate in the CFA (Harrington, 2009). One of the most important of 
these parameters include factor loadings and unique variance (Brown, 2006; Kline, 
2011). Factor loadings (or regression weights) represent how strongly observed 
variables are related to their associated latent variables. Thus, and for a variable to be 
associated with a corresponding factor, the value of its loading should be statistically 
significant. As a good rule of thumb, factor loadings should be at least 0.5 or higher, 
and ideally 0.7 or higher (Hair, et al., 2010). Associated with each factor loading are 
the squared multiple correlations, which indicate the degree of each observed 
variable’s variance which is accounted for by the factor in the model. Unlike the 
squared multiple correlations, unique variance (or sometimes known as measurement 
error) represents the amount of variance in the observed variable that is not 
accounted for by the factors (Brown, 2006; Kline, 2011).  
 Assessing the overall fit of CFA models includes examining goodness-of-fit 
indices that are generated by the modelling software. Each goodness-of-fit index 
provides different information about the fit of the model, and no single goodness-of-
fit index is considered to be sufficient. Thus, it is preferable to report several 
goodness-of-fit indices to obtain general sense of how the model fits the data (Ho, 
2006). The most popular goodness-of-fit indices are the Chi-square (χ²) test, Root 
mean square error of approximation (RMSEA), Comparative fit index (CFI), Tucker-
Lewis index (TLI), Incremental fit index (IFI), Relative fit index (RFI), and Normed 
fit index (NFI). 
 Chi-square (χ²) test is an absolute fit index which examines the model fit at an 
absolute level (Brown, 2006). In other words, its value indicates whether the model 
exactly fits the data (Harrington, 2009). If the chi-square value is not significant, then 
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the model may be considered to be reasonable as “the observed covariance matrix 
matches the estimated covariance matrix within sampling variance” (Hair, et al., 
2010, p. 720). However, the chi-square test is highly sensitive to the sample size. It 
has been found that the value of chi-square will be significant with large sample sizes 
(Hair, et al., 2010). Thus, the support of other indices to evaluate the model fit is 
needed (Ho, 2006). Unlike Chi-square (χ²) test, other indices, such as RMSEA, are 
relatively insensitive to the sample size (Harrington, 2009). RMSEA, currently, is 
one of the most commonly reported indices for evaluating the model fit in CFA 
(Brown, 2006; Hair, et al., 2010; Tabachnick & Fidell, 2007). It deals with the error 
of approximation in the population (Ho, 2006). As a rule of thumb, RMSEA close to 
0.10 or greater indicates poor fit, values between 0.08 and 0.10 suggest moderate fit, 
values ranging from 0.05 to 0.08 indicate acceptable fit, and those close to 0.05 or 
less indicate close approximate fit (Browne & Cudeck, 1993; Ho, 2006; Kline, 2011; 
MacCallum, Browne, & Sugawara, 1996). 
 The other goodness-of-fit indices (Comparative fit index (CFI), Tucker-Lewis 
index (TLI), Incremental fit index (IFI), Relative fit index (RFI), and Normed fit 
index (NFI)) are baseline comparison. They are known as comparative or 
incremental indices (Brown, 2006; Byrne, 2013; Kline, 2011). Although, these fit 
indices differ in their underlying assumptions and calculations, they all are used to 
assess the hypothesised model against some more restricted baseline model 
(typically, null or independence model). These kinds of fit indices indicate the 
improvement achieved by the hypothesised model over the null (or the 
independence) model (Harrington, 2009; Ho, 2006). Values of these indices close to 
0.90 or greater may indicate good fit (Kline, 2011). 
  If a model does not fit the data well, the researcher will need to modify the 
model by identifying the areas of poor fit and revising them. Several useful ways 
which can be used to improve a CFA model fit include examining the standardised 
residuals and modification indices that are generated by the modelling software. A 
researcher can examine the standardised residuals in order to identify any localised 
areas of strain. The researcher inspects for high standardised residuals (equal to or 
greater than 1.96 for p < 0.05, and 2.58 for p < 0.01) (Brown, 2006; Harrington, 
2009). Modification indices also can be used to free non-estimated parameters in 
order to improve the fit of the model. Each modification index calculates “how much 
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a chi-square value is expected to decrease if a particular constrained parameter is set 
free (i.e., estimated) and the model is re-estimated” (Ho, 2006, p. 288). For instance, 
modification indices may suggest adding paths between latent variables, adding error 
covariances between observed variables, or adding paths between latent and 
observed variables (Harrington, 2009). However, it is important to note that any 
modification in a model must not be made unless the researcher has a theoretical 
justification; otherwise, the result will most likely be an atheoretical model that has 
limited scientific value (Ho, 2006; Kline, 2011). 
5.2.3 Construct validity and reliability 
Once a CFA has been performed, the results of it can be examined to obtain evidence 
of construct validity of a proposed measurement. According to Hair, et al. (2010), 
construct validity is the degree to which a group of scale indicators correlate to the 
hypothetical construct those indicators are built to observe. In other words, these 
indicators should converge or share a high amount of variance (convergent validity). 
To obtain evidence of high convergent validity, all factor loadings in the CFA should 
be statistically significant, at least 0.5 (Hair, et al., 2010). Another way to assess 
convergent validity is to estimate the Average Variance Extracted (AVE) which is 
the mean variance extracted for the loading of the scale items on a factor. As a rule 
of thumb, AVE should be 0.5 or higher to suggest acceptable convergence (Hair, et 
al., 2010). It can be calculated using the formula: AVE =
   
  
   
 
, where    is the 
standardized factor loading and   represents the number of items. 
 The reliability of a scale measurement can also be considered as an indicator 
of convergent validity, as well as internal consistency. The most commonly used 
method in CFA models is Construct Reliability (CR) which can be calculated using 
the formula: CR = 
    
 
    
 
    
 
    
 
     
 
    
, where    is the standardized factor loading,    is 
the error variance terms for a construct, and   represents the number of items. As a 
rule of thumb, CR should be 0.7 or higher to suggest good reliability (Hair, et al., 
2010). Having good construct reliability indicates that the scale items are all 
consistently measuring the same factor.  
In summary, the measurement assessment process performed in this study 
involved three main steps: (1) conducting EFA, (2) performing CFA, and (3) 
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examining construct validity and reliability. The next five sections present and 
discuss the measurement assessment process for the main scales used in this study.  
5.2.4 Teachers’ Level of ICT Implementation Scale 
Before conducting the EFA for the Teachers’ level of ICT implementation scale, the 
researcher first checked for the assumptions of EFA which were having interval 
variable, absence of outliers, and having a large sample size. Since the Teachers’ 
level of ICT implementation scale is an 8-point verbal-frequency scale, this 
instrument could be considered as having interval variable. Also, and as illustrated in 
Section 5.1.2 checking for outliers, the data were inspected for outliers and two cases 
were removed. Moreover, the data derived from 251 cases, which is considered to be 
sufficient sample size for factor analysis. Therefore, all of the assumptions of EFA 
were met indicating the suitability of the Teachers’ level of ICT implementation 
scale for EFA.  
Then EFA was conducted using SPSS v.20. Several output tables and graphs 
were produced. The researcher inspected the correlation matrix to look at the 
factorability of the data. The correlation matrix revealed a substantial number of 
correlation coefficients that were greater than 0.3. Only Item 12 seemed to have 
correlations under this level, thus, a new EFA was performed without this item (see 
Table 5.5). Also, and as shown in Table 5.6, the Kaiser-Meyer-Olkin value was 
0.920 (exceeding the suggested value of 0.6), and the Bartlett’s test was statistically 
significant (< 0.05), which supported the factorability of the data. 
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Table ‎5.5 
Correlation Matrix for the Teachers’ Level of ICT Implementation Scale 
 
ICT 
use 
item 1 
ICT 
use 
item 2 
ICT 
use 
item 3 
ICT 
use 
item 4 
ICT 
use 
item 5 
ICT 
use 
item 6 
ICT 
use 
item 7 
ICT 
use 
item 8 
ICT 
use 
item 9 
ICT 
use 
item 10 
ICT 
use 
item 11 
 
ICT use item 1 1.000           
ICT use item 2 .418 1.000          
ICT use item 3 .432 .632 1.000         
ICT use item 4 .437 .540 .630 1.000        
ICT use item 5 .461 .502 .537 .640 1.000       
ICT use item 6 .357 .316 .391 .424 .517 1.000      
ICT use item 7 .385 .530 .561 .619 .626 .527 1.000     
ICT use item 8 .333 .462 .519 .652 .511 .441 .631 1.000    
ICT use item 9 .324 .418 .528 .562 .508 .412 .587 .626 1.000   
ICT use item 10 .381 .451 .444 .451 .557 .523 .540 .440 .464 1.000  
ICT use item 11 .345 .540 .515 .507 .529 .480 .516 .434 .446 .738 1.000 
Table ‎5.6 
KMO and Bartlett’s tests for the Teachers’ Level of ICT Implementation Scale 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
.920 
Bartlett's Test of 
Sphericity 
Approx. Chi-Square 1499.565 
Df 55 
Sig. .000 
 
By using the Kaiser’s criterion, the principal components analysis (as shown in 
Table 5.7) indicated the presence of one component with eigenvalues exceeding 1, 
which accounted for 54.6% of the total variance in the data. Also, an examination of 
the screeplot (see Figure 5.4) showed a quite clear break after the first component. 
The researcher then used Catell’s scree test, so she decided to retain one component 
for further investigation. The researcher conducting Horn’s parallel analysis using 
computer software called Monte Carlo PCA for Parallel Analysis. A comparison 
between eigenvalues obtained in SPSS with corresponding values from the random 
results generated by Monte Carlo PCA for Parallel Analysis software indicated only 
one component with an eigenvalue exceeding the corresponding criterion value for a 
randomly generated data matrix of the same sample size (251) and same number of 
variables (11) (see Table 5.8).  As a result, only one factor was extracted, explaining 
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a total of 54.6% of the Teachers’ level of ICT implementation scale variance 
(n=251), with no rotation required. Table 5.9 shows the factor loading of the items 
for the level of ICT implementation variable with a loading of 0.58 or greater.  
Table ‎5.7 
Total Variance Explained for the Teachers’ Level of ICT Implementation Scale 
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 6.003 54.576 54.576 6.003 54.576 54.576 
2 .905 8.231 62.807    
3 .815 7.405 70.212    
4 .710 6.452 76.664    
5 .502 4.564 81.228    
6 .455 4.135 85.363    
7 .400 3.637 89.000    
8 .388 3.525 92.525    
9 .321 2.917 95.442    
10 .274 2.494 97.936    
11 .227 2.064 100.000    
Extraction Method: Principal Component Analysis. 
 
 
Figure ‎5.4. Screeplot for the Teachers’ level of ICT implementation scale. 
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Table ‎5.8 
Output from Parallel Analysis for the Teachers’ Level of ICT Implementation Scale 
8/04/2013   10:45:54 AM 
Number of variables:     11 
Number of subjects:     251 
Number of replications: 100 
Eigenvalue #     Random Eigenvalue     Standard Dev 
      1                              1.3419               .0537 
      2                              1.2427               .0371 
      3                              1.1720               .0318 
      4                              1.1078               .0289 
      5                              1.0448               .0260 
      6                              0.9920               .0255 
      7                              0.9351               .0258 
      8                              0.8857               .0217 
      9                              0.8297               .0285 
     10                             0.7607               .0359 
     11                             0.6876               .0383 
8/04/2013   10:45:55 AM 
Monte Carlo PCA for Parallel Analysis 
©2000 by Marley W. Watkins. All rights reserved. 
Table ‎5.9 
Factor Loading of the Items of the Teachers’ Level of ICT Implementation Variable 
 Component 
1 
ICT use item 7 .812 
ICT use item 4 .804 
ICT use item 5 .792 
ICT use item 3 .767 
ICT use item 8 .751 
ICT use item 11 .747 
ICT use item 10 .738 
ICT use item 9 .728 
ICT use item 2 .717 
ICT use item 6 .657 
ICT use item 1 .584 
Extraction Method: Principal Component Analysis.  
a. Only one component was extracted. The solution cannot be 
rotated. 
 
All of the assumptions for performing CFA for teachers’ level of ICT 
implementation scale were met as discussed earlier in the EFA section. Therefore, 
CFA was conducting using maximum likelihood estimation for the 11-item scale, 
one-factor model, as identified in the EFA. Figure 5.5 shows the standardised 
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estimates output provided by Amos v.21. The factor loadings, as shown on the 
arrows from the factor to the items, ranged from 0.54 to 0.80. Using the rule of 
thumb (Hair, et al., 2010) presented earlier, all factor loadings were in the acceptable 
range and all items significantly load on the expected factor. The squared multiple 
correlations for all of the 11 items ranged from 0.29 to 0.63. For instance, the 
squared multiple correlation for ICT use item 7 was 0.63, which suggested that 63% 
of the variance in this item is accounted for by the factor 
(Teachers’_Level_of_ICT_use). The remaining 37% of the variance in ICT use item 
7 is accounted for by the measurement error e7, which indicates the unique aspects of 
this item. 
 
Figure ‎5.5. Level of ICT use scale CFA model standardised estimates (n=251). 
 
Table 5.10 includes selected goodness-of-fit statistics from the CFA output. 
The overall model chi-square (χ²) was 198.229 with 44 degrees of freedom. The 
associated p-value was .000, which is significant. Thus “the observed covariance 
matrix [does not match] the estimated covariance matrix within sampling variance” 
(Hair, et al., 2010, p. 720). Nevertheless, given the problem of sensitivity of chi-
square to the large sample size, and as this study including sample size of 251, the 
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researcher did not rely on this statistic alone and examined other goodness-of-fit 
statistics as well. As seen in Table 5.10, RMSEA = 0.118, CFI = 0.895, TLI = 0.869, 
IFI = 0.896, RFI = 0.838 and NFI = 0.870. Using the recommendation of RMSEA 
and the other indices discussed earlier, it can be seen that the initial one-factor model 
did not fit well and model revision was needed.  
Table ‎5.10 
The Level_of_ICT_Use Scale CFA Goodness-of-fit Statistics 
Chi-square 198.229 
Degrees of freedom 44 
Probability level .000 
RMSEA 0.118 
Comparative fit index (CFI) 0.895 
Tucker-Lewis index (TLI) 0.869 
Incremental fit index (IFI) 0.896 
Relative fit index (RFI) 0.838 
Normed fit index (NFI) 0.870 
 
Table ‎5.11 
Modification Indices for Teachers’ Level of ICT Use Scale 
 
  
M.I. Par Change 
e10 <--> e11 68.856 .805 
e8 <--> e11 8.317 -.366 
e8 <--> e10 5.243 -.293 
e8 <--> e9 16.219 .649 
e7 <--> e8 4.582 .313 
e6 <--> e10 8.304 .341 
e4 <--> e11 4.085 -.237 
e4 <--> e10 14.715 -.455 
e4 <--> e8 9.925 .488 
e4 <--> e6 4.589 -.307 
e3 <--> e10 5.712 -.311 
e2 <--> e6 8.798 -.511 
e2 <--> e3 19.812 .843 
 
Examining the Modification Indices, as shown in Table 5.11, suggested that the 
fit of the model could be improved significantly by adding a covariance between the 
errors of ICT use item 10 and ICT use item 11. Allowing these two error terms to 
correlate would decrease the chi-square (χ²) value by at least 68.856. These items 
are: 
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ICT use Item 10: My students propose innovative ways to use our school’s advanced 
digital tools (e.g., digital media authoring tools, graphics programs, 
probeware with GPS systems) and resources (e.g., publishing 
software, media production software, advanced web design software) 
to address challenges/issues affecting their local and global 
communities. 
ICT use Item 11: My students use all forms of the most advanced digital tools (e.g., 
digital media authoring tools, graphics programs, probeware with 
GPS systems, handheld devices) and resources (e.g., publishing 
software, media production software, advanced web design software) 
to pursue collaborative problem-solving opportunities surrounding 
issues of personal and/or social importance. 
Both of these items measuring a teacher’s level of ICT use with regard to 
students’ use of advanced digital tools to address or solve surrounding issues. 
Clearly, these two items are quite similar, and it would be reasonable, in this case, to 
add the covariance between these two errors. Thus, an examination of the impact of 
this change was conducted. That is, the modification was carried out by adding a 
covariance between e10 and e11, and the modified model was re-estimated. 
This modification resulted in a nested model (see Figure 5.6) with chi-square 
(χ²) = 121.654 and degree of freedom = 43. The differences between chi-square (χ²) 
for the two models was 198.229 - 121.654 = 76.575, degree of freedom = 1, p < 0.05, 
indicating better fit to the data in the modified model than the initial model. Also, 
examining the standardised residuals did not reveal any localized areas of strain (as 
shown in Table 5.12). Moreover, this modification resulted in the following fit 
indices: RMSEA=0.086, CFI = 0.947, TLI = 0.932, IFI = 0.947, RFI = 0.898 and 
NFI = 0.920. Using the recommendations of these fit indices that discussed earlier, it 
can be suggested that this model provided a good overall fit. 
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Figure ‎5.6. Teachers’ levels of ICT use CFA Model with one modification from Amos v.21. 
Table ‎5.12 
Standardized Residual Covariances for the Teachers’ Level of ICT Use CFA Model 
 
use11 use10 use9 use8 use7 use6 use5 use4 use3 use2 use1 
use11 .000 
          
use10 .000 .000 
         
use9 -.350 .052 .000 
        
use8 -.868 -.624 1.427 .000 
       
use7 -.241 .251 .307 .509 .000 
      
use6 1.142 1.904 -.204 -.095 .640 .000 
     
use5 .239 .795 -.467 -.801 .169 .779 .000 
    
use4 -.394 -1.023 -.061 .760 -.303 -.852 .320 .000 
   
use3 .264 -.587 .038 -.457 -.463 -.836 -.461 .442 .000 
  
use2 1.253 .110 -.881 -.596 -.190 -1.381 -.271 -.088 1.775 .000 
 
use1 -.178 .476 -.796 -.949 -.625 .516 .725 .098 .493 .808 .000 
 
To assess the construct validity and reliability of the teachers’ level of ICT 
implementation scale, the researcher examined the convergent validity. As seen in 
Figure 5.6, all of the standardised factor loadings in this CFA model were ranged 
from 0.54 to 0.80, reaching the guideline suggested by Hair, et al. (2010) for high 
size of factor loading. The AVE value calculated as 0.50 reaching the minimum 
suggested values for adequate convergence (Hair, et al., 2010). The construct 
reliability was 0.91 (> 0.70) providing evidence of high construct reliability of this 
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model. Having good sized factor loadings, sufficient value of AVE and a high value 
of construct reliability, all suggested that the Teachers’ level of ICT implementation 
scale was reliable and valid. 
5.2.5 TPACK scale 
The TPACK scale is a 5-point Likert-type scale, so, this instrument could be 
considered as having interval variable. Moreover, the data derived from 251 cases, 
which is considered to be sufficient sample size for factor analysis. Also, no outliers 
were found in the data for this scale. Therefore, all of the assumptions of EFA were 
met indicating the suitability of the TPACK scale for EFA. 
Then EFA was conducted using SPSS v.20. The correlation matrix produced 
by SPSS revealed a substantial number of correlation coefficients that were greater 
than 0.3. Only Items 10 and 12 seemed to have correlations under this level, thus, a 
new EFA was performed without these items (see Table 5.13). As shown in Table 
5.14, the Kaiser-Meyer-Olkin value was 0.940 (exceeding the suggested value of 
0.6), and the Bartlett’s test was statistically significant (< 0.05), which supported the 
factorability of the data. 
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Table ‎5.13 
Correlation matrix for TPACK Scale 
 TPACK 
item 1 
TPACK 
item 2 
TPACK 
item 3 
TPACK 
item 4 
TPACK 
item 5 
TPACK 
item 6 
TPACK 
item 7 
TPACK 
item 8 
TPACK 
item 9 
TPACK 
item 11 
TPACK 
item 13 
TPACK 
item 14 
TPACK 
item 15 
TPACK 
item 16 
TPACK 
item 17 
TPACK 
item 18 
TPACK 
item 19 
TPACK 
item 20 
TPACK 
item 21 
TPACK 
item 22 
 
TPACK item 1 1.000                    
TPACK item 2 .713 1.000                   
TPACK item 3 .568 .657 1.000                  
TPACK item 4 .594 .596 .634 1.000                 
TPACK item 5 .528 .518 .567 .608 1.000                
TPACK item 6 .495 .464 .510 .566 .660 1.000               
TPACK item 7 .504 .512 .587 .636 .472 .657 1.000              
TPACK item 8 .445 .459 .534 .538 .461 .546 .691 1.000             
TPACK item 9 .353 .349 .443 .342 .405 .447 .419 .462 1.000            
TPACK item 11 .479 .501 .551 .563 .511 .509 .478 .451 .504 1.000           
TPACK item 13 .504 .560 .613 .514 .552 .511 .493 .514 .505 .704 1.000          
TPACK item 14 .543 .586 .613 .567 .574 .566 .539 .518 .479 .681 .795 1.000         
TPACK item 15 .414 .463 .492 .442 .549 .554 .489 .454 .521 .626 .643 .584 1.000        
TPACK item 16 .417 .384 .482 .449 .428 .482 .436 .464 .403 .595 .608 .594 .594 1.000       
TPACK item 17 .443 .386 .496 .533 .430 .479 .491 .496 .429 .670 .615 .547 .613 .740 1.000      
TPACK item 18 .515 .432 .435 .529 .375 .416 .500 .511 .428 .601 .601 .556 .495 .595 .714 1.000     
TPACK item 19 .385 .339 .406 .378 .320 .412 .368 .389 .353 .475 .480 .485 .471 .422 .515 .478 1.000    
TPACK item 20 .463 .439 .461 .426 .493 .468 .449 .476 .456 .528 .552 .510 .552 .434 .519 .482 .633 1.000   
TPACK item 21 .353 .368 .490 .458 .433 .501 .451 .456 .427 .549 .480 .458 .515 .500 .552 .418 .676 .709 1.000 . 
TPACK item 22 .441 .389 .497 .470 .447 .497 .496 .454 .494 .544 .514 .539 .525 .483 .541 .420 .554 .632 .737 1.000 
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Table ‎5.14 
KMO and Bartlett’s tests for the TPACK Scale 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .938 
Bartlett's Test of Sphericity 
Approx. Chi-Square 3631.870 
df 190 
Sig. .000 
 
The total variance explained (Table 5.15) revealed the presence of three 
components with eigenvalues exceeding 1, accounting for 65.93% of the total 
variance in the data. More specifically, the three components explained 53.46%, 
7.14% and 5.33% of the variance respectively. However, an examination of the 
screeplot (see Figure 5.7) showed a clear break after the first component. The results 
of Parallel Analysis indicated only one component with an eigenvalue exceeding the 
corresponding criterion value for a randomly generated data matrix of the same 
sample size (251) and same number of variables (20) (see Table 5.16). As a result, 
only one factor was extracted. The one-factor solution explained a total of 53.46% of 
the TPACK scale variance (n=251) with no rotation required.  Table 5.17 shows the 
factor loading of the items for the TPACK variable with a loading of 0.63 or greater. 
Table ‎5.15 
Total Variance Explained for the TPACK Scale  
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Rotation Sums 
of Squared 
Loadingsa 
Total 
% of 
Variance 
Cumulative 
% 
Total 
% of 
Varianc
e 
Cumulative 
% 
Total 
1 10.693 53.464 53.464 10.693 53.464 53.464 8.823 
2 1.428 7.142 60.606 1.428 7.142 60.606 7.184 
3 1.066 5.331 65.937 1.066 5.331 65.937 8.660 
4 .847 4.237 70.173     
5 .809 4.046 74.220     
6 .664 3.322 77.541     
7 .534 2.670 80.211     
8 .513 2.566 82.777     
9 .452 2.259 85.036     
10 .412 2.061 87.097     
11 .394 1.972 89.070     
12 .383 1.915 90.985     
13 .299 1.497 92.482     
14 .286 1.428 93.910     
15 .257 1.283 95.193     
16 .238 1.188 96.381     
17 .202 1.009 97.390     
18 .190 .951 98.341     
19 .179 .894 99.235     
20 .153 .765 100.000     
Extraction Method: Principal Component Analysis. 
a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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Figure ‎5.7. Screeplot for the TPACK scale. 
Table ‎5.16 
Output from Parallel Analysis for TPACK Scale 
11/04/2013   12:34:30 PM 
Number of variables:     20 
Number of subjects:     251 
Number of replications: 100 
Eigenvalue #     Random Eigenvalue     Standard Dev 
      1                               1.5326               .0493 
      2                               1.4305               .0391 
      3                               1.3603               .0332 
      4                               1.2962               .0326 
      5                               1.2395               .0261 
      6                               1.1852               .0249 
      7                               1.1337               .0241 
      8                               1.0884               .0246 
      9                               1.0454               .0212 
     10                              0.9997               .0245 
     11                              0.9533               .0239 
     12                              0.9125               .0236 
     13                              0.8737               .0231 
     14                              0.8327               .0211 
     15                              0.7921               .0233 
     16                              0.7530               .0230 
     17                              0.7157               .0211 
     18                              0.6717               .0225 
     19                              0.6209               .0258 
     20                              0.5629               .0332 
11/04/2013   12:34:32 PM 
Monte Carlo PCA for Parallel Analysis 
©2000 by Marley W. Watkins. All rights reserved. 
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Table ‎5.17 
Factor Loading of the Items of the TPACK Variable 
 
Component 
1 
TPACK item 13 .810 
TPACK item 14 .808 
TPACK item 11 .793 
TPACK item 17 .770 
TPACK item 3 .757 
TPACK item 15 .755 
TPACK item 4 .743 
TPACK item 6 .735 
TPACK item 7 .730 
TPACK item 22 .730 
TPACK item 20 .729 
TPACK item 16 .722 
TPACK item 18 .720 
TPACK item 21 .719 
TPACK item 5 .708 
TPACK item 8 .705 
TPACK item 1 .693 
TPACK item 2 .692 
TPACK item 19 .649 
TPACK item 9 .626 
Extraction Method: Principal Component Analysis. 
a. Only one component was extracted. The solution 
cannot be rotated. 
 
With regards to CFA, all of the assumptions for the TPACK scale were met as 
discussed earlier in the EFA section. Therefore, CFA was conducting using 
maximum likelihood estimation for the 20-item scale, one-factor model, as identified 
in the EFA. Figure 5.8 shows the standardised estimates output provided by Amos 
v.21. The factor loadings, as shown on the arrows from the factor to the items, 
ranged from 0.60 to 0.81. Using the rule of thumb (Hair, et al., 2010) presented 
earlier, all factor loadings were in the acceptable range and all items significantly 
load on the expected factor. 
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Figure ‎5.8. TPACK scale CFA model standardised estimates (n=251). 
Table 5.18 includes selected goodness-of-fit statistics from the CFA output. 
The overall model chi-square (χ²) was 896.368 with 170 degrees of freedom. The 
associated  -value was .000, which is significant indicating a lack of reasonable 
good fit (Hair, et al., 2010, p. 720). Moreover, and as seen in Table 5.18, RMSEA = 
0.131, CFI = 0.796, TLI = 0.772, IFI = 0.797, RFI = 0.732 and NFI = 0.761. Using 
the recommendation of RMSEA and the other indices discussed earlier, it can be 
seen that the initial one-factor model did not fit well and model revision was needed. 
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Table ‎5.18 
TPACK Scale CFA Goodness-of-fit Statistics 
Chi-square 896.368 
Degrees of freedom 170 
Probability level .000 
RMSEA 0.131 
Comparative fit index (CFI) 0.796 
Tucher-Lewis index (TLI) 0.772 
Incremental fit index (IFI) 0.797 
Relative fit index (RFI) 0.732 
Normed fit index (NFI) 0.761 
 
The researcher started with examining the modification indices that generated 
by Amos (see Table 5.19). She noticed that most of the largest modification indices 
suggested adding covariances between the errors for items that were originally from 
the same categories. For instance, the largest modification index, which was 64.589, 
suggested adding a covariance between the errors for TPACK item 21 and item 22. 
These items are: 
TPACK item 21: I can become a leader in spreading the use of technological 
innovations in my future teaching community.  
TPACK item 22: I can cooperate with other disciplines regarding the use of 
technology to solve problems encountered in the process of 
presenting content. 
Both of these items shared the same factor, proficiency, in the original scale 
developed by Kabakci Yurdakul, et al. (2012). According to the authors, items 
related to the factor of proficiency measure a teacher’s ability to solve problems 
regarding the content area, the teaching process and technology, and leadership 
ability to guide others with technology integration. It makes sense that the ability to 
cooperate with other disciplines to find solutions to problems in integrating 
technology would be highly related to leadership ability in spreading technology 
integration in a future teaching community, in which case, it may be reasonable to 
add a covariance between these two errors. 
  
Chapter 5: Quantitative Analysis 124 
Table ‎5.19 
Modification Indices for TPACK Scale 
 
  
M.I. Par Change 
e19 <--> e20 64.589 .487 
e18 <--> e20 19.851 .254 
e18 <--> e19 50.977 .410 
e17 <--> e20 11.258 .199 
e17 <--> e19 49.876 .422 
e17 <--> e18 32.722 .321 
e16 <--> e20 6.670 -.123 
e16 <--> e19 5.099 -.109 
e15 <--> e16 41.546 .249 
e14 <--> e18 5.060 -.111 
e14 <--> e16 9.280 .127 
e14 <--> e15 52.595 .306 
e13 <--> e14 5.212 .112 
e12 <--> e19 15.482 -.175 
e12 <--> e18 5.374 -.097 
e12 <--> e15 8.270 -.102 
e11 <--> e20 5.525 -.105 
e11 <--> e19 10.278 -.144 
e11 <--> e12 49.139 .230 
e10 <--> e15 9.028 .121 
e10 <--> e12 4.338 .077 
e10 <--> e11 9.110 .112 
e9 <--> e13 5.017 .131 
e8 <--> e10 10.071 -.137 
e7 <--> e17 4.703 -.109 
e7 <--> e14 5.021 -.099 
e7 <--> e11 10.397 -.122 
e7 <--> e10 9.339 -.129 
e7 <--> e8 44.737 .294 
e6 <--> e16 8.366 -.123 
e6 <--> e15 4.928 -.096 
e6 <--> e11 7.349 -.108 
e6 <--> e10 4.303 -.092 
e6 <--> e7 26.546 .233 
e5 <--> e17 10.245 -.178 
e5 <--> e16 12.773 -.160 
e5 <--> e15 10.551 -.148 
e5 <--> e14 4.216 -.101 
e5 <--> e6 30.191 .276 
e4 <--> e18 7.857 -.140 
e4 <--> e17 5.028 -.117 
e4 <--> e14 5.240 -.105 
e4 <--> e13 11.656 -.169 
e4 <--> e11 9.320 -.120 
e4 <--> e9 8.104 -.157 
e4 <--> e7 17.982 .190 
e4 <--> e5 12.978 .179 
e3 <--> e18 4.346 -.096 
e3 <--> e16 9.366 -.119 
e3 <--> e15 6.143 -.098 
e3 <--> e13 4.564 -.098 
e3 <--> e7 5.079 .093 
e3 <--> e4 12.423 .151 
e2 <--> e20 7.188 -.148 
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M.I. Par Change 
e2 <--> e19 8.834 -.165 
e2 <--> e17 5.229 -.124 
e2 <--> e15 18.397 -.191 
e2 <--> e14 9.279 -.146 
e2 <--> e4 12.552 .172 
e2 <--> e3 27.888 .237 
e1 <--> e19 11.369 -.190 
e1 <--> e15 4.957 -.101 
e1 <--> e13 7.608 -.145 
e1 <--> e5 4.171 .107 
e1 <--> e4 12.454 .174 
e1 <--> e3 5.780 .109 
e1 <--> e2 61.283 .402 
 
The second largest modification index, which was 61.283, suggested adding a 
covariance between the errors for TPACK item 1 and item 2. These items are: 
TPACK item 1: I can update an instructional material (paper based, electronic or 
multimedia materials, etc.) based on the needs (students, 
environment, duration, etc.) by using technology.  
TPACK item 2: I can use technology to determine students’ needs related to a 
content area in the pre-teaching process. 
Both of these items related to the same factor, design, in the original scale developed 
by Kabakci Yurdakul, et al. (2012). According to (Kabakci Yurdakul, et al., 2012), 
items under this category measure a teacher’s competencies in designing teaching 
with the integration of technology in each phase of this process. It can be seen both 
item 1 and item 2 focus on needs when using technology. It makes sense that the 
teacher’s competency to update the technology to determine students’ needs, for 
example, would be related to how he/she consider the students’ needs. Thus, it may 
be reasonable to accept the suggestion of adding a covariance between these two 
errors. 
Thus, the researcher did several examinations of the impact of these 
modifications one by one, until she got the model fit (see Table 5.19). That is, each 
time, she considered the largest suggested estimation and accepted it only if the items 
shared the same category and came originally from the same factor in the original 
scale developed by Kabakci Yurdakul, et al. (2012). The final version of the TPACK 
model is shown in Figure 5.9. Those modifications resulted in a modified model with 
chi-square (χ²) = 431.028 and degree of freedom = 159. Examining the standardised 
residuals did not reveal any localized areas of strain. Moreover, those modifications 
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resulted in the following fit indices: RMSEA=0.083, CFI = 0.923, TLI = 0.909, IFI = 
0.924, RFI = 0.862 and NFI = 0.885. Using the recommendations of these fit indices 
that discussed earlier, it can be suggested that the final modified model provided a 
good overall fit. 
 
Figure ‎5.9. TPACK CFA model with some modifications from Amos v.21. 
To assess the construct validity and reliability of the TPACK scale, the 
researcher examined convergent validity. As seen in Figure 5.9, all of the 
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standardised factor loadings in this CFA model ranged from 0.60 to 0.80, reaching 
the guideline suggested by Hair, et al. (2010) for size of factor loading. The AVE 
value calculated as 0.50 reached the minimum suggested values for adequate 
convergence (Hair, et al., 2010). Construct reliability was 0.95 (> 0.70) providing 
evidence of high construct reliability of this model. Having good factor loadings, 
sufficient value of AVE and high value of construct reliability, all suggested that the 
TPACK scale was reliable and valid. 
5.2.6 Availability of ICT resources scale 
The availability of ICT resources section consists of ten items showing ten different 
ICT resources and participants were asked to indicate the level of availability of each 
resource. Each item had different possible classifications of availability with scores 
ranging from zero (not available) to three (available inside and outside the 
classroom). Fabrigar and Wegener (2012) stated that factor analysis is only 
appropriate when the variable is measuring at interval level. According to Morgan, et 
al. (2011), Likert and other rank data can be interval if the scale item has at least 5 
categories. Therefore, and as there were just four classifications of scores, this 
instrument could not be considered as having interval data indicating the 
unsuitability of this scale for EFA as one of the assumptions of EFA was not met. 
Thus, exploratory and confirmatory factor analysis was not conducted for this 
section. The researcher relied on content validity and Cronbach’s alpha for reliability 
which were established in the pilot study (see Section 4.4). 
5.2.7 Policy and planning scale 
The Policy and Planning section consists of 5 items examining teachers’ perceptions 
about their school’s policy, planning, evaluation, shared vision, and motivation 
regarding technology implementation. Participants responded to this scale using a 5-
point, Likert-type scale, ranging from (1) “Clearly no”, (2) “Mostly no”, (3) “Not 
sure”, (4) “Mostly yes”, to (5) “Clearly yes.” Therefore, this instrument could be 
considered as having interval variable. Also, and as noted earlier, the data derived 
from 251 cases, which is considered to be sufficient sample size for factor analysis. 
Furthermore, no outliers were found in the data for this scale. Consequently, all of 
the assumptions of EFA were met indicating the suitability of the Policy and 
Planning scale for EFA. 
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The first examination of the results of the EFA indicated the factorability of the 
data as the correlation matrix (as shown in Table 5.20) revealed that all of the 
correlation coefficients were greater than 0.3. Also, and as shown in Table 5.21, the 
Kaiser-Meyer-Olkin value was 0.807 (exceeding the suggested value of 0.6), and 
Bartlett’s test was statistically significant (< 0.05). 
Table ‎5.20 
Correlation Matrix for the Policy and Planning Scale 
 Policy and 
planning item 1 
Policy and 
planning item 2 
Policy and 
planning item 3 
Policy and 
planning item 4 
Policy and 
planning item 5 
 
Policy and planning item 1 1.000     
Policy and planning item 2 .779 1.000    
Policy and planning item 3 .687 .713 1.000   
Policy and planning item 4 .486 .559 .561 1.000  
Policy and planning item 5 .360 .351 .348 .507 1.000 
 
Table ‎5.21 
KMO and Bartlett’s tests for the Policy and Planning Scale 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .807 
Bartlett's Test of Sphericity 
Approx. Chi-Square 622.664 
df 10 
Sig. .000 
 
Table 5.22 shows that there was only one eigenvalue exceeding 1, explaining 
63.6% of the variance. Also, inspection of the screeplot (as shown in Figure 5.10) 
indicated a quite clear break after the first factor. This was supported by the result 
from Monte Carlo PCA for Parallel Analysis software as there was only one factor 
which exceeded the criterion value for a randomly generated data matrix of the same 
sample size (251) and same number of variables (5) (see Table 5.23). Therefore, a 
one-factor solution was adopted, explaining a total of 63.6% of the Policy and 
Planning scale variance (n=251), with no rotation required. Table 5.24 shows the 
factor loading of the items for the Policy and Planning variable with a loading of 
0.60 or greater. 
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Table ‎5.22 
Total Variance Explained for the Policy and Planning Scale 
Component Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.180 63.593 63.593 3.180 63.593 63.593 
2 .838 16.751 80.344 
   
3 .458 9.159 89.503 
   
4 .314 6.272 95.775 
   
5 .211 4.225 100.000 
   
Extraction Method: Principal Component Analysis. 
 
 
Figure ‎5.10. Screeplot for the policy and planning scale 
Table ‎5.23 
Output from Parallel Analysis for the Policy and Planning Scale 
8/03/2013   2:10:30 PM 
Number of variables:      5 
Number of subjects:     251 
Number of replications: 100 
 
Eigenvalue #                              Random Eigenvalue     Standard Dev 
      1                                                       1.1820               .0526 
      2                                                       1.0758               .0332 
      3                                                       0.9976               .0267 
      4                                                       0.9239               .0333 
      5                                                       0.8207               .0494 
8/03/2013   2:10:31 PM 
Monte Carlo PCA for Parallel Analysis. ©2000 by Marley W. Watkins. All rights reserved. 
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Table ‎5.24 
Factor Loading of the Items of the Policy and Planning Scale 
 Component 
1 
Policy and planning item 2 .878 
Policy and planning item 1 .854 
Policy and planning item 3 .851 
Policy and planning item 4 .774 
Policy and planning item 5 .598 
Extraction Method: Principal Component Analysis. 
a. Only one component was extracted. The solution 
cannot be rotated. 
 
For CFA, all of the assumptions for Policy and Planning scale were met as 
discussed earlier in the EFA section. Therefore, CFA was conducting using 
maximum likelihood estimation for the 5-item scale, one-factor model, as identified 
in the EFA. Figure 5.11 shows the standardised estimates output provided by Amos 
v.21. The factor loadings, as shown on the arrows from the factor to the items, 
ranged from 0.44 to 0.89. Results showed that four out of five factor loadings were in 
the acceptable range, so they significantly load on the expected factor. Only item 5 
loaded less than 0.5, so it was excluded from the scale. A new CFA was conducted 
for items 1-4 resulting in factor loadings ranged from 0.62 to 0.90. 
 
 
Figure ‎5.11. Policy and planning scale CFA model standardised estimates (n=251). 
 
  
Chapter 5: Quantitative Analysis 131 
The overall model chi-square (χ²) was 8.44 with 2 degrees of freedom. The 
associated  -value was 0.015, which is significant. Other goodness-of-fit statistics 
were RMSEA = 0.113, CFI = 0.988, TLI = 0.964, IFI = 0.988, RFI = 0.954 and NFI 
= 0.985. It can be seen that only the RMSEA is under the recommended value which 
means this model needed a slight modification to fit well. 
Examining the standardised residuals did not reveal any localized areas of 
strain. While the modification indices output suggested only two covariances. The 
largest modification index suggested allowing error terms for items 3 and 4 to be 
correlated and this would decrease the chi-square (χ²) value by at least 5.536. Item 3 
addresses the extent to which a school has a system for monitoring and evaluating 
the implementation of ICT, while item 4 asks if there is a shared vision in the school 
regarding the benefits of using ICT for teaching and learning processes. In their 
literature review, Hew and Brush (2007) discussed how important for a school to 
have a shared vision for ICT integration in order to formulate an ICT integration 
plan. Having such shared vision among school’s community serves as a first step or a 
basic to start from in order to translate this vision into reality, by developing an ICT 
integration plan. Fishman and Pinkard (2001) asserted that without such a vision, it is 
likely that the school’s members will “limit their thinking about [ICT] to ‘boxes and 
wires’ or isolated computer skills” (p. 70). Moreover, the formulation of monitoring 
activities to ensure that ICT integration is taking place is considered one of the most 
important issues that were deemed necessary during the actual development of an 
ICT integration plan (Hew & Brush, 2007). Furthermore, Yee (2001) found that 
constant monitoring is an indication of the supervision of a school’s principal on the 
teaching and learning process which ensures that the use of ICT is taking place in 
accordance with the shared vision of the school. Thus, it makes sense that the amount 
of monitoring would be related to the shared vision of the school, in which case 
allowing error terms for items 3 and 4 to be correlated might be reasonable. 
This modification resulted in a nested model (see Figure 5.12) with chi-square 
(χ²) = 2.293 and degree of freedom = 1. The differences between chi-square (χ²) for 
the two models was 8.439 - 2.293 = 6.146, degree of freedom = 1, p > 0.05, 
indicating better fit to the data in the modified model than the initial model. 
Moreover, this modification resulted in the following fit indices: RMSEA=0.072, 
CFI = 0.998, TLI = 0.986, IFI = 0.998, RFI = 0.975 and NFI = 0.996. Using the 
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recommendations of these fit indices that discussed earlier, it can be suggested that 
this model provided a good overall fit. 
 
Figure ‎5.12. Policy and planning scale CFA model with one modification from amos v.21. 
To assess the construct validity and reliability of the Policy and Planning scale, 
the researcher examined convergent validity. As seen in Figure 5.12, all of the 
standardised factor loadings in this CFA model ranged from 0.60 to 0.91, reaching 
the guideline suggested by Hair, et al. (2010) for size of factor loading. The AVE 
value calculated as 0.64 exceeded the minimum suggested values for adequate 
convergence (Hair, et al., 2010). The construct reliability was 0.87 (> 0.70) providing 
evidence of high construct reliability of this model. Having good size of factor 
loadings, sufficient value of AVE and high value of construct reliability, all 
suggested that the Policy and Planning scale was reliable and valid. 
5.2.8 Management and support scale 
The Management and Support section consists of 5 items examining teachers’ 
perceptions about their school’s support in providing adequate technical support and 
maintenance and professional development opportunities. Also, this section seeks to 
explore the degree to which schools’ managers provide adequate time for teachers to 
prepare for the teaching and learning process. Participants responded to this scale 
using a 5-point, Likert-type scale, ranging from (1) “Clearly no”, (2) “Mostly no”, 
(3) “Not sure”, (4) “Mostly yes”, to (5) “Clearly yes.” Therefore, this scale could be 
considered as having interval data. Also, and noted earlier, the data derived from 251 
cases, which is considered to be sufficient sample size for factor analysis. 
Furthermore, no outliers were found in the data for this scale. Consequently, all of 
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the assumptions of EFA were met indicating the suitability of the Management and 
Support scale for EFA. 
By examining the results of the EFA, most of the correlation coefficients were 
greater than 0.3, only item 5 seemed to have correlations under this level, thus, a new 
EFA was performed after eliminating this item (see Table 5.26). The Kaiser-Meyer-
Olkin value was 0. 77 (exceeding the suggested value of 0.6), and the Bartlett’s test 
was statistically significant (< 0.05). 
 
Table ‎5.25 
Correlation Matrix for the Management and Support Scale 
 Support and 
management 
item 1 
Support and 
management 
item 2 
Support and 
management 
item 3 
Support and 
management 
item 4 
 
Support and management item 1 1.000    
Support and management item 2 .630 1.000   
Support and management item 3 .512 .697 1.000  
Support and management item 4 .370 .506 .479 1.000 
 
As can be seen from Table 5.26, only one eigenvalue exceeded 1, explaining 
65.3% of the variance. Also, inspection of the screeplot, shown in Figure 5.13, 
indicated a quite clear break after the first factor. This was supported by the result 
from Monte Carlo PCA for Parallel Analysis software as there was only one factor 
which exceeded the criterion value for a randomly generated data matrix of the same 
sample size (251) and same number of variables (4). Therefore, a one-factor solution 
was adopted, explaining a total of 65.3% of the Management and Support scale 
variance (n=251), with no rotation required. Table 5.27 shows the factor loading of 
the items for the Management and Support variable with a loading of 0.71 or greater. 
 
  
Chapter 5: Quantitative Analysis 134 
Table ‎5.26 
Total Variance Explained for the Management and Support Scale 
Component Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.612 65.305 65.305 2.612 65.305 65.305 
2 .644 16.111 81.415    
3 .468 11.711 93.126    
4 .275 6.874 100.000    
Extraction Method: Principal Component Analysis. 
 
 
Figure ‎5.13. Screeplot for the management and support scale. 
Table ‎5.27 
Factor Loading of the Items of the Management and Support Scale 
 Component 
1 
Support and management item 2 .891 
Support and management item 3 .843 
Support and management item 1 .778 
Support and management item 4 .709 
Extraction Method: Principal Component Analysis. 
a. Only one component was extracted. The solution cannot be 
rotated. 
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For CFA, all of the assumptions for Management and Support scale were met 
as discussed earlier in the EFA section. Therefore, CFA was conducting using 
maximum likelihood estimation for the 4-item scale, one-factor model, as identified 
in the EFA. Figure 5.14 shows the standardised estimates output provided by Amos 
v.21 indicating factor loadings which ranged from 0.57 to 0.91, which is in the 
acceptable range, so they significantly load on the expected factor.  
 
Figure ‎5.14. Management and Support CFA model standardised estimates (n=251). 
 
The overall model chi-square (χ²) was 2.404 with 2 degrees of freedom. The 
associated  -value was 0.301, which is not significant. Thus “the observed 
covariance matrix match the estimated covariance matrix within sampling variance” 
(Hair, et al., 2010, p. 720). Additionally, other goodness-of-fit statistics were 
RMSEA = 0.028, CFI = 0.999, TLI = 0.997, IFI = 0.999, RFI = 0.981 and NFI = 
0.994. It can be seen that all of these statistics are reaching the recommended values 
which means that this model fit well, so, no modification was needed. 
To assess the construct validity and reliability of the Management and Support 
scale, the researcher examined convergent validity. As seen in Figure 5.14, all of the 
standardised factor loadings in this CFA model ranged from 0.57 to 0.91, reaching 
the guideline suggested by Hair, et al. (2010) for size of factor loading. The AVE 
value calculated as 0.55 exceeded the minimum suggested values for adequate 
convergence (Hair, et al., 2010). The construct reliability was 0.83 (> 0.70) providing 
evidence of high construct reliability of this model. Having good size of factor 
loadings, sufficient value of AVE and high value of construct reliability, all 
suggested that the Management and Support scale was reliable and valid. 
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5.3 QUANTITATIVE RESULTS 
The final section of this chapter is to describe and present the quantitative results 
obtained from the questionnaires. The section starts with a brief summary of the 
teachers’ demographic characteristics before addressing the results around each of 
the quantitative research questions. The second sub-section presents descriptive 
statistics of the teachers’ level of technological pedagogical and content knowledge 
(TPACK) and level of ICT implementation. The final sub-section employs multiple 
regression analysis to predict which of the independent variables (the TPACK 
construct; the availability of ICT resources; policy and planning; and management 
and support) have the greatest impact on the teachers’ level of ICT implementation 
(dependent variable).  
5.3.1 Demographic characteristics 
This section summarizes the demographic characteristics of the participant teachers. 
The Teachers’ demographic information was collected from Part C of the 
questionnaire (see Appendix A). This part seeks information such as gender, age, 
level of education, subject taught, years of teaching experience, years of computer 
technology experience, ownership of a computer at home, access to the Internet at 
home, years of computer technology experience, and English language proficiency. 
This part also inquires whether teachers have undertaken any ICT training programs. 
 As mentioned earlier in Chapters 2 and 4, the target population in this study 
was all of the 9940 Saudi high school teachers employed in the public schools of AL-
Madinah administrative area of Saudi Arabia during the 2012-2013 school years. 350 
copies of the questionnaire were distributed. A total of 275 questionnaires were 
returned, with a response rate of 78.6%. Twenty two were found to be incomplete, 
that is, they have one whole missing part or more. Those incomplete questionnaires 
were excluded. Moreover, when conducting the preliminary analysis, two cases were 
removed as they were considered as outliers in some of the main variables of the 
study, leaving 251 cases.  As mentioned in Section 5.1.2, the values were converted 
to standardized scores (z scores) and those scores of the availability of ICT resources 
variable were not within the acceptable range of -4.0 to +4.0. The demographic data 
is presented in Table 5.28. 
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Of the 251 participant teachers, 151 were females with a percentage of 60.2% 
and 100 were males. A majority of the participants (231; 92%) were aged from 30 to 
49 years, divided approximately equally between two age groups (30 – 39) and (39 – 
49) years. Most of the participants (219; 87.3%) had a Bachelor’s degree, while only 
16 teachers (6.4%) had a Master’s degree, and eight teachers (3.2%) had a PhD. 
Subjects taught by participant teachers varied from Islamic studies (10.8%), Science 
(17.9%), Maths (11.2%), Arabic (16.3%), Social Science (11.2%), English (12.7%), 
Computer Science (6.4%), to others (13.5%). Over 40% of the participant teachers 
had between 15 to 20 years teaching experience, 6.4% were new teachers with one to 
three years experience, 8.4% had over 20 years teaching experience, and the rest are 
split between the two categories of four to ten and ten to fifteen years experience. 
 Nearly all participants (249; 99.2%) had access to computer at home, while 
most (239; 95.2%) had access to the Internet at home. Over half of participants (141; 
56.2%) had two to six years of experience with ICT, over one fifth had between 
seven to thirteen years, about 6% had over 13 years, and the rest were in their first 
year of experience with ICT. Nearly half of participants (117; 46.6%) had good 
English language levels. Finally, over two third of participants stated that they had 
not undertaken any ICT training programs. 
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Table ‎5.28 
Summary of Participants’ Demographic Characteristics 
Variable Categories Frequency 
Percent 
Gender 
Male 100 39.8 
Female 151 60.2 
Age 
Under 30 Years 14 5.6 
30 – 39 Years 116 46.2 
40 – 49 Years 115 45.8 
Over 50 Years 6 2.4 
Level of Education 
Diploma 8 3.2 
Bachelor’s degree 219 87.3 
Master’s degree 16 6.4 
PhD 8 3.2 
Subject taught 
Islamic studies 27 10.8 
Science  45 17.9 
Maths 28 11.2 
Arabic 41 16.3 
Social Science 28 11.2 
English 32 12.7 
Computer Science 16 6.4 
Others 34 13.5 
Years Teaching 
Experience 
Under 3 Years 16 
6.4 
4 – 10 Years 65 25.9 
10 – 15 Years 47 18.7 
15 – 20 Years 102 40.6 
Over 20 Years 21 8.4 
Computer Ownership at 
home 
Yes 249 99.2 
No 2 0.8 
Access to the Internet at 
home 
Yes 239 95.2 
No 12 4.8 
Years of ICT Experience 
First Year 41 16.3 
2 – 6 Years 141 56.2 
7 – 13 Years 53 21.1 
13 - 19 11 4.4 
Over 20 Years 5 2.0 
Level of English None 19 
7.6 
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Proficiency 
Weak 58 
23.1 
Good 117 
46.6 
Very good  35 
13.9 
Excellent 22 
8.8 
ICT Training 
Yes 94 
37.5 
No 157 
62.5 
 
5.3.2 Research Question two: Levels of TPACK and ICT implementation 
 What is the Saudi high school teachers’ level of technological pedagogical 
and content knowledge (TPACK) and level of ICT implementation? 
This question includes two sub-questions: (a) What is the Saudi high school teachers’ 
level of technological pedagogical and content knowledge (TPACK)? (b) What is the 
Saudi high school teachers’ level of ICT implementation? First, the answer for the 
first sub-question is presented. 
Data regarding Saudi high school teachers’ level of technological pedagogical 
and content knowledge were collected from Part B: TPACK of the questionnaire (see 
Appendix A). Teachers’ knowledge levels were measured using the total score 
derived from the TPACK scale. In this study, the TPACK scale includes 20 items 
(after performing the factor analysis). Participants answered the TPACK using a 5-
point Likert-type scale ranging from No competence = 1, Little competence = 2, Not 
sure = 3, Moderate competence = 4, and Much competence= 5.  The lowest possible 
score to be calculated for this scale would be 20 and the highest would be 100. Thus, 
and by adapting the scoring procedure illustrated by Kabakci Yurdakul, et al. (2012), 
total scores equal to 57 or under represent low TPACK knowledge, scores between 
58 and 78 represent average TPACK knowledge, while those equal to 79 or above 
show high level of TPACK knowledge.  
In order to answer the first sub-question, percentages, frequencies and 
descriptive analysis of means and standard deviations of the TPACK scale were 
used. As shown in Table 5.29, the overall mean score of the total TPACK scale in 
this study was 73.13 (with a standard deviation of 17.74) which was an average 
score, indicating that Saudi high school teachers had a moderate level of TPACK 
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knowledge. However, a closer examination of the results revealed that just under half 
of the participants (n=113) show high levels of TPACK knowledge, about a third 
(88; 35%) had average level, while only 20% of the participants had low levels of 
TPACK knowledge (see Table 5.30 and Figure 5.15). 
Table ‎5.29 
Means and Standard Deviations of Saudi high school teachers’ level of TPACK Knowledge 
 N Minimum Maximum Mean Std. Deviation 
TPACK_total 251 20.00 100.00 73.1289 17.74275 
Valid N (listwise) 251     
 
Table ‎5.30 
Saudi High School Teachers’ TPACK Ranking 
 Frequency Percent 
 
Low TPACK Level 50 19.9 
Average TPACK Level  88 35.1 
High TPACK Level 113 45.0 
Total 251 100.0 
 
 
Figure ‎5.15. Distribution of Saudi high school teachers’ TPACK levels. 
The second sub-question was regarding the Saudi high school teachers’ level of 
ICT implementation. Data obtained from Part A: Teachers’ Level of ICT 
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Implementation of the questionnaire (see Appendix A) were used to examine 
teachers’ level of ICT implementation. The level of ICT implementation was 
measured using an adapted version of the LoTi Digital Age Survey (Moersch, 2010). 
The adapted scale consisted of 11 items (after performing the factor analysis). The 
possible revealed levels include: (1) Level 0- Non-use, (2) Level 1- Awareness, (3) 
Level 2- Exploration, (4) Level 3- Infusion, (5) Level 4a- Implementation 
(Mechanical), (6) Level 4b- Implementation (Routine), (7) Level 5- Expansion, and 
(8) Level 6- Refinement. Participants responded to the Teachers’ Level of ICT 
Implementation Scale using an 8-point verbal-frequency scale including: 0 (Never), 1 
(at least once a year), 2 (At Least Once a Semester), 3 (At Least Once a Month), 4 (A 
Few Times a Month), 5 (At Least Once a Week), 6 (A Few Times a Week), and 7 
(At Least Once a Day). 
 Each of the 11 items on the scale refers to particular level of technology 
implementation. Two to three items are dedicated to each of the levels of technology 
implementation as follow: items 1, 2 and 3 refer to Level 1/2, items 4, 5 and 6 are 
associated with Level 3, items 7, 8 and 9 relate to Level 4a/4b, and items 10 and 11 
linked to Level 5/6. The score of each item was transferred on SPSS to calculate the 
average raw score for each classification level. Then, the largest high score and the 
corresponding high level were recorded. After that, a level of ICT implementation 
was constructed for each teacher respondent by adopting the calculation key 
statements of the LoTi Digital Age Survey.  
Percentages and frequencies analysis of the Teachers’ Level of ICT 
Implementation scale were used to answer the second sub-question. As can be seen 
in Figure 5.16, most of the participants, that is, more than three-quarters, were at the 
first three levels of ICT implementation. These three levels (Level 0- Non-use, Level 
1- Awareness, and Level 2- Exploration) are characterized by either no use at all or 
uses that support lower-order cognitive goals. More specifically, more than half 
(57%) of the participants were at levels Awareness and Exploration. According to 
LoTi framework, at these levels, ICT resources were used mostly by teachers either 
for demonstration, enhancing lectures or presentations, or for curriculum 
management tasks, such as, taking attendance, using grade book programs, accessing 
emails, or retrieving lesson plans. If ICT resources are used by students, usually this 
use is either unrelated to the learning focus, for example as a reward, or supported 
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lower cognitive tasks such as drill and practice. Furthermore, about 20% of the 
participants were at Level 0- Non-use, indicating that the use of ICT resources is 
non-existent in the classroom, either due to lack of access or due to the teachers 
having a perception of ICT as inappropriate for students’ learning (see LoTi 
Framework in Appendix B). 
 
Figure ‎5.16. Distribution of Saudi high school teachers’ level of ICT implementation.  
In addition, 6.4% of the participant teachers were at Level 3- Infusion. 
Teachers at this level used ICT for higher order thinking skills, that is, application, 
analysis, synthesis and evaluation. Moreover, 16% of the participant teachers were at 
Level 4- Implementation (Mechanical or Routine). Teachers at Implementation level 
implement and use ICT resources to support student-centred learning. ICT is used to 
help students to identify and solve authentic problems that are relevant to the content. 
Whereas, only 2.4% were at Level 5- Expansion and Level 6- Refinement. At these 
levels, teachers provide all-day access for their students to ICT resources to use them 
as seamless tools to support their self-directed learning. Students used ICT to expand 
their experiences and collaboration beyond the school and in the local community 
(see LoTi Framework in Appendix B). 
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Before proceeding further in the analysis, it was deemed beneficial to explore 
the relationship between Saudi high school teachers’ level of ICT implementation 
and their level of technological pedagogical and content knowledge. Hence, 
Pearson's correlation coefficient analysis was performed between those variables 
measured by the Teachers’ Level of ICT Implementation scale and the TPACK Scale. 
There was a medium positive correlation between the two variables, r = .36, n = 251, 
p < .0005, with high levels of ICT implementation associated with higher levels of 
TPACK. 
5.3.3 Research Question three: Best predictor of teachers’ level of ICT 
implementation 
 What are the best predictors of the effectiveness of ICT implementation of 
the following variables: the TPACK construct; the availability of ICT 
resources; policy and planning; and management and support? 
To answer this question, a standard multiple regression was used.  That is, each of 
the independent variables (the TPACK construct; the availability of ICT resources; 
policy and planning; and management and support), was evaluated in terms of its 
predictive power over that showed by all the other independent variables and 
investigating how much variance in the dependent variable (effectiveness of ICT 
implementation) can be explained by the independent variables as a group (Pallant, 
2013). Multiple regression models were developed to predict which of the 
independent variables have the greatest impact on the teachers’ level of ICT 
implementation (dependent variable). This type of multiple regression analysis is the 
most appropriate technique to answer research questions that involve theory testing 
(Field, 2013; Gay, et al., 2009; Pallant, 2013; Tabachnick & Fidell, 2007). 
Data obtained from the questionnaire (Part A), (Part B), and (Part D) were used 
for performing this analysis. As mentioned earlier in Section 4.6.1 of the previous 
chapter, a number of assumptions need to be met in order to properly interpret the 
outputs of the multiple regression analysis. Some of those assumptions were checked 
before running the regression analysis in SPSS and the others were examined as part 
of the analysis. Details are presented in the following paragraphs. 
As illustrated in Section 5.1, in this chapter, the preliminary data analysis 
performed resulted in clean dataset without missing values or outliers.  Furthermore, 
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the analysis indicated that the dependent and independent variables were considered 
to be continuous and normally distributed. Moreover, the data were derived from 251 
cases, which is considered to be a sufficient sample size for multiple regression 
analysis as indicated in Section 4.2.2. Checking these assumptions indicated that the 
data were ready to start performing multiple regression analysis.  
A standard multiple regression analysis was performed entering all 
independent variables simultaneously in SPSS. First, the issue of multicollinearity 
was addressed. Existence of multicollinearity means a strong correlation between 
two or more independent variables in the model (Field, 2013) which may reduce the 
predictive power of these variables (Ho, 2006). Several methods can be used to 
identify multicollinearity. One simple way is to examine the correlation matrix to 
check that the correlation between each of the independent variables is not too high 
(0.80 or above) (Field, 2013). Another way to assess multicollinearity is by 
examining the Tolerance and Variance inflation factor (VIF) values (Pallant, 2013; 
Tabachnick & Fidell, 2007). According to Pallant (2013), the Tolerance value “is an 
indicator of how much of the variability of the specified independent is not explained 
by the other independent variables in the model and is calculated using the formula 1 
-    for each variable” (p. 164). A value of Tolerance less than 0.10 may indicate 
multicollinearity (Field, 2013; Pallant, 2013). Related to the Tolerance value is the 
VIF, which is just the reciprocal of the Tolerance value (Field, 2013; Pallant, 2013). 
The VIF should not be above 10 to avoid multicollinearity. 
As part of the outputs of multiple regression analysis performed for the current 
study, Table 5.31 and Table 5.32 show the correlation matrix and coefficients, 
respectively. As seen from the correlation matrix, the correlations between the 
independent variables ranged from 0.065 to 0.660, which is less than 0.80. Moreover, 
and as seen in the coefficients table, all of the Tolerance values were above 0.10 and 
those for VIF were well below than 10, indicating that the assumption of 
multicollinearity was not violated. 
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Table ‎5.31 
Correlation Matrix of the Multiple Regression Model 
 Teachers' level 
of 
implementation 
Teachers' level 
of TPACK 
Policy and 
planning 
Management 
and support 
Availability 
of ICT 
resources 
Pearson 
Correlation 
Teachers' level of 
implementation 
1.000     
Teachers' level of 
TPACK 
.355 1.000    
Policy and 
planning 
.095 .127 1.000   
Management and 
support 
.087 .065 .660 1.000  
Availability of 
ICT resources 
.105 .194 .395 .386 1.000 
Sig 
 (1-tailed) 
Teachers' level of 
implementation 
.     
Teachers' level of 
TPACK 
.000 .    
Policy and 
planning 
.067 .022 .   
Management and 
support 
.086 .151 .000 .  
Availability of 
ICT resources 
.048 .001 .000 .000 . 
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Table ‎5.32 
Coefficients of the Multiple Regression Model 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 95.0% Confidence Interval 
for B 
Correlations Collinearity Statistics 
B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part Tolerance VIF 
 
(Constant) .286 .482  .593 .553 -.663 1.234      
Teachers' level of 
TPACK 
.032 .006 .348 5.721 .000 .021 .043 .355 .343 .340 .956 1.046 
Policy and planning .004 .032 .011 .139 .890 -.059 .068 .095 .009 .008 .538 1.859 
Management and support .019 .029 .051 .637 .525 -.039 .076 .087 .041 .038 .544 1.838 
Availability of ICT 
resources 
.006 .030 .013 .200 .842 -.053 .064 .105 .013 .012 .794 1.260 
a. Dependent Variable: Teachers' level of implementation 
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Next, the assumption of outliers was addressed by inspecting the Mahalanobis 
distance. Mahalanobis distance examines multivariate outliers among the 
independent variables by measuring the distance of each individual observation from 
the mean centre of remaining observations (Hair, et al., 2010; Pallant, 2013; 
Tabachnick & Fidell, 2007). This involves determining the critical chi-square value. 
According to Tabachnick and Fidell (2007), the critical value for regression with four 
independent variables is 18.47. As can be seen from Residuals Statistics table (Table 
5.33), the maximum value for the Mahalanobis distance was 17.43, which is below 
the critical value. Thus, no outliers were detected. 
Table ‎5.33 
Residuals Statistics of the Multiple Regression Model 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 1.24 4.05 2.92 .59 251 
Std. Predicted Value -2.85 1.91 .00 1.00 251 
Standard Error of Predicted 
Value 
.11 .42 .21 .06 251 
Adjusted Predicted Value 1.22 3.95 2.92 .59 251 
Residual -2.71 5.15 .00 1.52 251 
Std. Residual -1.76 3.35 .00 .99 251 
Stud. Residual -1.78 3.38 .00 1.00 251 
Deleted Residual -2.75 5.23 .00 1.56 251 
Stud. Deleted Residual -1.79 3.45 .00 1.01 251 
Mahal. Distance .20 17.43 3.98 3.13 251 
Cook's Distance .00 .10 .00 .01 251 
Centered Leverage Value .00 .07 .02 .01 251 
a. Dependent Variable: Teachers' level of implementation 
 
After that, the assumptions of normality of residuals were checked. Normality 
of residuals means that the residuals are normally distributed about the independent 
variables values (Tabachnick & Fidell, 2007). The assumption of normality of 
residual was examined graphically and statistically. Figures 5.17 and 5.18 present the 
histogram and normal probability plot for Teachers’ level of ICT implementation that 
may reasonably be considered as normal. Moreover, and as seen in Table 5.34, the 
skewness and kurtosis values for the standardized residual are 0.84 and 0.31, 
respectively. Using the rule of thumb described in Section 5.1.3, it would be decided 
that the assumption of normality of residuals was met. 
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Figure ‎5.17. Histogram of the residual. 
 
 
Figure ‎5.18. Normal probability plot of the residual. 
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Table ‎5.34 
Descriptives for the Standardized Residual 
 Statistic Std. Error 
Standardized Residual 
Mean 0E-7 .06 
95% Confidence Interval for 
Mean 
Lower Bound -.12 
 
Upper Bound .12 
 
5% Trimmed Mean -.05 
 
Median -.21 
 
Variance .98 
 
Std. Deviation .99 
 
Minimum -1.76 
 
Maximum 3.35 
 
Range 5.12 
 
Interquartile Range 1.33 
 
Skewness .84 .15 
Kurtosis .31 .31 
 
One of the assumptions of multiple linear regression is the correct specification 
of the form of the relationship between the independent variables and the dependent 
variable.  If the assumption of linearity is correct, and given a dependent variable Y 
and a set of independent variables X1 to Xp, the conditional mean value of Y given 
this set of independent variables
1 2| , ,... pY X X X
  must fall exactly on the regression 
plane 
^
1 1 2 2 .......o p pY B B X B X B X       
The specification of linearity within a regression model is a theoretical construct – by 
theory we know that the relationship is linear and additive. Freedman (2009, p. 92) 
calls this as a known and correct response schedule. 
 However in the social sciences, researchers seldom know if the ‘real’ model 
is linear and additive and assume such a relationship occurs within their datasets. 
Linearity then becomes an analysis activity to test if the data supports linearity 
between Y and each of the Xs in the population (via the sample dataset). However, 
the absence of a correctly specified model can result in incorrect standard errors, 
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biased regression coefficients and t-test results. Biased R-squared and adjusted R-
squared values can also occur (Cohen, et al., 2003, p. 118).  
 Scatterplots of the residuals versus each of the Xs was inclusive in testing for 
linearity within the data even after superimposing a loess fit line (as recommended 
by Cohen et al., 2003, pp. 125-126). Although the loess line exhibited an almost 
linear horizontal relationship at the residual value of zero for all X values, a 
reasonable amount of scatter was evident in all plots due mostly to the strict ordinal 
nature of the Y variable. As an additive check for linearity a Multivariate Adaptive 
Regression Spline (MARS) model was run on the data and the partial plots examined 
for linearity (Friedman, 1991). 
 MARS is a highly regarded nonparametric regression statistical learning 
algorithm that is ideally suited in the analysis of datasets of moderate size (between 
50 and 1000 records) and of modest to high dimensions, with between 3 and 20 
predictors (Friedman, 1991, p. 2). Since the regression model is nonparametric in 
nature, it is ideal for picking up nonlinear relationships between Y and Xs and 
interaction effects; visually these are ideally summarised in the model’s partial plots. 
The partial plots for the significant Xs (Teachers' level of TPACK and Availability of 
ICT resources) exhibited a linear relationship between values 20 and 100, and 13 to 
18, zero otherwise. It is also interesting to note that the MARS model’s adjusted-R-
squared value was similar to the adjusted-R-squared value obtained with the initial 
linear regression. 
 As a last added check, an ordered logit model was run in STATA version 
13.0 (using the ologit procedure). The regression coefficients, standard errors, t-test 
and 95% confidence interval results were similar to the initial linear regression 
model. Thus, the initial linear regression and MARS models displayed linearity 
between Y and the Xs. The adjusted-R-squared values were also similar in both 
models. Regression coefficients, standard errors and significant test results were 
similar between the initial linear regression model and the ordered logit models. 
As shown above, all assumptions necessary for multiple regression were met in 
this study. Tables 5.35 and 5.36 show the main regression results. The ANOVA table 
suggests that the overall model was significant (F (4, 246) = 9.226, p<0.001) in 
which the probability of the F statistic (p < 0.001) was less than the level of 
significance (0.05). This result indicates that taken together the predictor variables − 
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the TPACK construct; the availability of ICT resources; policy and planning; and 
management and support – significantly predict the effectiveness of ICT 
implementation. As shown in Table 5.36, the Adjusted R Square value for the 
relationship between the combined set of predictor variables and the dependent 
variable was found to be .116; that is, about 11.6% of the variance in the dependent 
variable (effectiveness of ICT implementation) can be explained by the combination 
of the predictor variables. 
Table ‎5.35 
ANOVA of the Multiple Regression Model 
Model Sum of Squares df Mean Square F Sig. 
 
Regression 87.080 4 21.770 9.226 .000
b
 
Residual 580.481 246 2.360 
  
Total 667.562 250 
   
a. Dependent Variable: Teachers' level of implementation 
b. Predictors: (Constant), Availability of ICT resources, Teachers' level of TPACK, Management and support, Policy and 
planning 
 
Table ‎5.36 
The Multiple Regression Model Summary 
Model R R Square Adjusted R Square Std. Error of the 
Estimate 
1 .361
a
 .130 .116 1.53613 
a. Predictors: (Constant), Availability of ICT resources, Teachers' level of TPACK, Management and support, Policy and 
planning 
b. Dependent Variable: Teachers' level of implementation 
 
The final step in the process of interpreting the findings of the multiple 
regression analysis was to determine which of the independent variables included in 
the model was the best predictor of the effectiveness of ICT implementation. This 
can be done by assess the standardised partial regression coefficients (Beta). Table 
5.37 shows that the independent variables – Policy and planning, Management and 
support and Availability of ICT resources – were not statistically significant (p > 
0.05), which means that these variables did not make a statistically significant unique 
contribution to the regression model. On the other hand the independent variable of 
the TPACK construct was statistically significant (p < 0.05) which indicates that this 
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was the only variable that made a statistically significant unique contribution to the 
regression model. This variable was found to have a Beta value of 0.348. Based on 
this, the variable of the TPACK construct was the best predictor of the effectiveness 
of ICT implementation. This implied that the higher level of TPACK a teacher has 
the more effective implementation is likely to be. 
Table ‎5.37 
Summary of Multiple Regression for Variables Predicting the Effectiveness of ICT Implementation 
Model Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
B Std. Error Beta 
 
(Constant) .286 .482 
 
.593 .553 
Teachers' level of 
TPACK 
.032 .006 .348 5.721 .000 
Policy and planning .004 .032 .011 .139 .890 
Management and 
support 
.019 .029 .051 .637 .525 
Availability of ICT 
resources 
.006 .030 .013 .200 .842 
 
5.4 SUMMARY OF THE QUANTITATIVE ANALYSIS 
This chapter has presented the analysis of the quantitative data collected during 
Phase One of this study. In this phase, the data were collected by a four-part, self-
report questionnaire from 251 Saudi high school teachers employed in the public 
schools of AL-Madinah administrative area of Saudi Arabia during the 2012-2013 
school years. The analysis of the quantitative data began with conducting preliminary 
analyses in which the issues of missing values and assumption of outliers and 
normality were addressed. Validity and reliability were then demonstrated using 
exploratory and confirmatory factor analysis for the main scales used in this phase.  
With regard to Research Question #2, percentages, frequencies and descriptive 
analysis of means and standard deviations revealed that Saudi high school teachers 
generally appeared to have a moderate level of TPACK knowledge. However, a 
closer examination of the results revealed that the percentage of teachers who 
showed high levels of TPACK knowledge was approximately 45% while 35% had 
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average level and only 20% of the participants showed low levels of TPACK 
knowledge. 
Further analysis for the second research question indicated that most of the 
participants (75.3%) were at the first three levels of ICT implementation in which 
they either did not use ICT at all in their teaching practices or they used it at very 
basic levels. According to LoTi framework, when ICT was involved in the 
classroom, it was usually used for demonstration, enhancing lectures or 
presentations, or for curriculum management tasks, such as taking attendance, using 
grade book programs, accessing emails, or retrieving lesson plans. If ICT resources 
are used by students, usually this use is either unrelated to the learning focus, for 
example as a reward, or supported lower cognitive tasks such as drill and practice. 
The percentage of teachers who exhibited moderate level of ICT implementation was 
22.3% while only 2.4% showed high level of ICT implementation. 
To address the third research question, a multiple regression analysis was 
employed after examining its assumptions. The multiple regression analysis revealed 
that the TPACK knowledge construct was the only independent variable that 
significantly contributed to teachers’ level of ICT implementation. Whereas, the rest 
of the independent variables − Policy and planning, Management and support and 
Availability of ICT resources – did not make any significant contribution to the 
prediction of teachers’ level of ICT implementation. Consequently, the TPACK 
knowledge construct was found to be the best predictor of teachers’ level of ICT 
implementation. 
As mentioned in Chapter 4, the implementation of ICT was also explored using 
qualitative interviews with Saudi high school teachers to provide an in-depth 
understanding, particularly in responding to the first research question that seeks to 
understand ‘‘how’’ and ‘‘why’’ Saudi high school teachers implement ICT into their 
classroom practices. The next chapter presents the qualitative analysis of the 
interviews findings.  
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Chapter 6: Qualitative Analysis 
The present study was designed to examine the extent to which Saudi high school 
teachers have effectively implemented ICT into their classroom practices and 
describe Saudi high school teachers’ level of technological pedagogical and content 
knowledge (TPACK). It also sought to explain the effective use of ICT by examining 
the effect of variables including: the TPACK construct; the availability of ICT 
resources; policy and planning; and management and support on Saudi High school 
teachers’ stages of ICT implementation. 
 The aim of this chapter is to present the analysis of the qualitative data. In 
this chapter, background information about the participants gathered during the 
interviews is presented first, and then findings of the interviews are described. As 
mentioned in Chapter 4, the second phase of this study included semi-structured 
interviews conducted with 12 high school teachers employed in the public schools of 
AL-Madinah administrative area of Saudi Arabia during the 2012-2013 school years. 
The results of these analyses were used to answer Research Question #1 in relation to 
understanding to what extent, and how, and why Saudi high school teachers use or 
do not use ICT effectively. To answer this research question, both inductive and 
deductive analysis methods were employed. More details about these analysis 
methods will be discussed later. 
6.1 BACKGROUND INFORMATION OF THE INTERVIEW 
PARTICIPANTS 
The participants were 12 high school teachers out of the 34 who provided their 
consent to participate in follow-up interviews. For the purpose of this phase of the 
study and to provide a range of ICT implementation experiences, the participants 
were selected based on their levels of ICT implementation and TPACK construct. 
Within the 34 teachers, three homogeneous subgroups were identified: 
(a) Two teachers with low levels of ICT implementation and low levels of 
TPACK 
(b) Twenty-nine teachers with low levels of ICT implementation and high levels 
of TPACK; and, 
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(c) Three teachers with high levels of ICT implementation and high levels of 
TPACK.   
No cases were found of teachers with a high level of ICT implementation and low 
level of TPACK. If the researcher had applied random purposeful sampling to select 
12 teachers, she would have selected four teachers from each of the three subgroups 
to end up with 12 teachers. However, and since there were only 2 and 3 teachers in 
the first and third subgroups, respectively, the researcher decided to select them all 
and then randomly selected the remaining 7 teachers from the second subgroup to 
end up with 12 teachers to be interviewed. All interviews were conducted during 
teachers’ spare time in schools with the permission of their principals. As mentioned 
in Chapter 4, these interviews lasted for about 45 minutes and were audio-tape 
recorded and later transcribed. 
 The selected sample (n=12) included three male and nine female teachers. 
The age of the participants ranged from 29 to 44 years. Most of the participants (10 
out of 12) had Bachelor degrees as their highest qualification, while one had a 
graduate diploma (one year after Bachelor degree) and one a higher degree. The 
participants’ teaching experience ranged from 4 to 22 years, while their experiences 
with ICT ranged from 0 to 16 years. Most of the participants (9 out of 12) had 
received formal ICT training. All participants had computers and access to the 
Internet at home. Table 6.1 summarises this data and provides biographical sketches 
of the 12 teachers who participated in the qualitative phase of the study. The three 
“bands” evident in Table 6.1 relate to the previously mentioned homogenous 
subgroups. To ensure confidentiality, pseudonyms were used when referring to the 
participants. 
 
 ‎Chapter 6: Qualitative Analysis 157 
Table ‎6.1 
Biographical Sketches of the Interview Participants, Ordered by LoTi and TPACK Levels  
Name Gender Age Qualification 
Subject 
taught 
Teaching 
experience 
Access to a 
computer 
at home 
Access to 
the 
Internet at 
home 
Experience 
with ICT 
English 
language 
level 
ICT 
training 
LoTi 
level 
TPACK 
level 
Faisal Male 35 Bachelor Maths 11 Yes Yes 0 Weak Yes 
Low Low 
Saleh Male 44 Bachelor Science 22 Yes Yes 4 Weak Yes 
Hanan Female 43 Bachelor Arabic 20 Yes Yes 1 Good No 
Low High 
Nour Female 42 Bachelor 
Social 
Science 
18 Yes Yes 16 Good Yes 
Rana Female 43 Bachelor English 15 Yes Yes 10 Very good Yes 
Amal Female 44 Bachelor Science 20 Yes Yes 6 None Yes 
Sarah Female 33 
High 
Diploma 
Science 11 Yes Yes 11 Good Yes 
Samar Female 34 Bachelor Science 4 Yes Yes 4 Good Yes 
Manal Female 29 higher degree English 5 Yes Yes 5 Excellent Yes 
Arwa Female 44 Bachelor Science 16 Yes Yes 10 Very good Yes 
High High Sami Male 41 Bachelor Other(Art) 15 Yes Yes 15 Good Yes 
Hend Female 44 Bachelor Science 19 Yes Yes 7 Good No 
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6.2 FIRST PHASE OF THE QUALITATIVE ANALYSIS 
As noted earlier, Saudi high school teachers’ implementation of ICT was explored in 
this study using a mixed methods design. As shown in Chapter 5, their level of ICT 
implementation was examined using an adapted version of the LoTi Digital Age 
Survey (Moersch, 2010). In the qualitative phase described in this chapter, teachers’ 
implementation of ICT was also explored and elaborated further by analysing 
interview transcripts to understand the teachers’ implementation of ICT based on the 
Teacher Professional ICT Attributes Framework (Newhouse, et al., 2002). To 
perform this analysis, a table of level of ICT implementation was created for each 
participant (see Appendix D for an example of how this table was used).  
This method of analysis is known as “theoretical” or “deductive” thematic 
analysis as it is driven by the researcher’s theoretical or analytic interest in the 
subject area (Braun & Clarke, 2006), which in this case, is the “Professional ICT 
Attributes” (Newhouse, et al., 2002) (see Figure 4.3). Thus, answers from the 
teachers' interviews transcripts were connected directly to the Layer Three Chart of 
the framework that has five stages of progression including “Inaction,” 
“Investigation,” “Application,” “Implementation,” and “Transformation” 
(Newhouse, et al., 2002, p. 11). Depending on where the participants’ answers fell 
into these five stages, their stages were first determined for a number of different 
elements, (for example, purpose, rationale, or focus) then three main components, 
(that is, “vision,” “implementation and use,” and “capabilities and feelings”) and 
finally, the overall outcome. Two elements, “Contribution to Communities” and 
“Understanding of potential uses” from the Teacher Professional ICT Attributes 
tables were not counted as they were deemed to be not relevant to the context of this 
study.  
6.2.1 Stages of ICT Implementation based on the Interviews 
To understand Saudi high school teachers’ integration of ICT into their classroom 
practices, teachers’ stages of ICT implementation were determined based on their 
overall outcomes, that emerged from the above-mentioned analysis procedure. As 
shown in Table 6.2, it can be seen that all participant teachers (n=12) were at the first 
three stages of ICT implementation, with most (10 teachers) at the first two stages, 
namely, Inaction and Investigation. According to the criteria of the Teacher 
  
‎Chapter 6: Qualitative Analysis 160 
Professional ICT Attributes Framework, Saudi high school teachers’ use of ICT did 
not cross the critical use border, meaning that their use of ICT was not critical to the 
support of learning environment or for students to achieve optimal learning 
outcomes. This implies that participant teachers did not effectively integrate ICT in 
their classroom practices as they did not exploit the characteristics of ICT to support 
students’ learning. 
Table ‎6.2 
Teachers’ Levels of ICT Implementation based on the Interviews, Ordered by LoTi and TPACK Levels 
Name Teachers’ Levels of ICT Implementation1 
Faisal          Inaction 
Saleh          Inaction 
Hanan          Investigation 
Nour          Inaction 
Rana          Application 
Amal          Investigation 
Sarah          Investigation 
Samar          Inaction 
Manal          Inaction 
Arwa          Investigation 
Sami          Application 
Hend          Application 
Note to Table 6.2 
1 The possible revealed levels include: Inaction, Investigation Application, Implementation, and 
Transformation 
 
To more clearly understand and explain where teacher participants sat in terms 
of their ICT implementation, a Johari window was created, that is, a two-dimensional 
matrix visualising teachers’ levels of LoTi on one axis with their TPACK levels on 
the other axis (see Figure 6.1). According to the quantitative analysis (see Table 6.1), 
both Faisal and Saleh had low levels of TPACK and low levels of LoTi, while Arwa, 
Sami and Hend had high levels of TPACK and high levels of LoTi. The rest of the 
participants scored high in the TPACK scale with low LoTi levels. No teacher 
participant had been found indicating a low TPACK while scoring high in the LoTi 
scale. 
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Figure ‎6.1. A two-dimensional matrix to visualise teachers’ levels of LoTi and TPACK. 
The analysis of teachers’ interviews showed that most of the teachers (ten out 
of twelve) were either at Inaction or Investigation. This result is quite similar to the 
one that came directly from the quantitative analysis in which more than three-
quarters of the participants were at the first three levels of the LoTi Digital-Age 
Survey (Level 0- Non-use, Level 1- Awareness, and Level 2- Exploration). That is, 
as seen in Figure 6.1, most of the teachers were in the lower quadrants indicating a 
low level of LoTi ICT implementation. At the same time, all of these teachers, with 
the exception of Rana, were either at Inaction or Investigation on the Teacher 
Professional ICT Attributes Framework (Newhouse, et al., 2002) indicating low 
levels of ICT implementation. This finding may provide further evidence of the 
validity of the measures of teachers’ ICT implementation in this study, supporting 
the main finding of this study in which most of the Saudi high school teachers were 
found to be at low level of effective ICT implementation. 
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6.3 SECOND PHASE OF THE QUALITATIVE ANALYSIS 
In the second phase of the qualitative analysis, an inductive approach was taken. This 
type of analysis is a more “data-driven” than “theoretically-driven”, in that the 
themes that emerge are strongly linked to the data themselves (Braun & Clarke, 
2006). According to Patton (2002), inductive analysis is “discovering patterns, 
themes, and categories in one’s data” (p. 453).  This method is also called “open 
coding” (Strauss & Corbin, 1990, p. 223) because it “emphasize(s) the importance of 
being open to the data” (Patton, 2002, p. 453).  
As a first step, the researcher started by entering the interview transcripts into 
NVivo v10, a qualitative software analysis program. She then read the data 
repeatedly noting any initial ideas. To understand what made Saudi high school 
teachers differ in their levels of ICT implementation, all transcripts were analysed 
individually to pick up the story behind each participant teacher, and to also explore 
and code any classifications, themes and patterns. Then, the researcher cross-checked 
the themes carefully with each teacher’s transcript to relate the linked data between 
the teachers. Finally, the researcher examined data grouped under one theme and 
marked these with supplementary interpretive notes.    
To present the findings of this analysis, a number of cases are presented first in 
a narrative way, to provide a clear image of the cases and the differences between 
them. After that, patterns and themes identified through this phase of the qualitative 
analysis will be reported. Two to three cases were selected to be presented from each 
quadrant in Figure 6.1. The selection of the presented cases was first based on a low 
level of TPACK versus a high level. Then, one case from each homogeneous group 
was selected, which means that the unselected cases had similar situations to those 
being selected. Some cases are presented in more details than others based on the 
uniqueness or the similarity of the case to the others. 
6.3.1 Teachers with low level of TPACK 
The teachers named in the lower left quadrant of Figure 6.1, Faisal and Saleh, had 
low levels of TPACK and low levels of ICT implementation. Both were at Level 0- 
Non-use on the LoTi measure where classroom use of ICT resources is non-existent. 
It is believed that this might be either due to lack of access or the teachers having a 
perception of ICT as inappropriate for student learning. Analysis of the interview 
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data showed that both Faisal and Saleh were also at the level of Inaction on the 
Teacher Professional ICT Attributes framework (Newhouse et al., (2002). That is, 
and aligning with the quantitative findings, they exhibited no use of ICT either 
because of the unavailability of ICT resources in the classrooms and/or other 
facilitative factors or the general lack of interest in the use of ICT for education. 
Faisal 
Faisal, a mathematics teacher, was the only participant who had “never” experienced 
the use of ICT in teaching although he had about 11 years of teaching experience 
(see Table 6.1). He justified this non-use by stating that his classroom had no ICT 
equipment. In addition, Faisal mentioned that his school had a computer lab 
equipped with some computers for students and interactive white board, and a 
Science lab that had a projector and Internet connection. However, he admitted that 
he could not use any of these labs as he did not know how to use the equipment. 
Interestingly, Faisal mentioned that the interactive white board was not used by any 
other teacher in the school although it had been installed for more than two years. 
According to Faisal: 
Neither I nor my students have ever used ICT in the classroom. We have 
nothing in the classroom and this is part of the problem. I mean, the Ministry 
of Education has reformed the curriculum, and I like this reform, but they 
have not provided us the means needed to teach and deliver the new 
curriculum. For example, in the student book, and at the end of each topic, 
there are a number of useful websites students can refer to for relevant 
resources to the topic. How can we access those websites if we do not have 
computers and Internet access in the classroom?  We do have a computer 
lab that has computers for students and interactive white board. Also, we 
have a projector and Internet access in the Science lab. However, and to be 
honest, I really do have a limited knowledge about using those devices. I do 
not know how to use the interactive white board and I have never used a 
projector. 
Faisal indicated how limited his ICT knowledge was by explaining that he only 
knew very basic details about emailing and Microsoft Office PowerPoint and Word. 
However, he mentioned that some functions such as adding a text box were not easy 
for him and took a long time to do. 
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Interestingly, Faisal stated that he had completed a semester-long general 
computer skills course, when he was doing his Bachelor degree at university. Also, 
he had completed a training program from the Ministry of Education seven years ago 
entitled “Integrating Technology in Education.” However, this training was about 
using basic functions in Microsoft PowerPoint. Faisal complained that the courses 
were not beneficial for him to improve his teaching strategies and suggested that 
training programs should be practical to be beneficial and effective for him. 
According to him, he needs to see and understand how one can use ICT equipment to 
teach with, not only explaining the different technical functions of a certain device. 
He thought that it would be better if the trainer could work with him to use ICT with 
his students. 
Other findings from the analysis of Faisal’s interview revealed his low self-
efficacy. He emphasised that he did not feel confident and not ready at all to use ICT 
effectively in his classroom practices as he, in his opinion, lacked knowledge about 
many things. He was concerned about improving his ICT skills but complained that 
he did not have time for it. 
When Faisal was asked if he had seen any other teachers who used ICT into 
their teaching and being successful, he replied “never.” He noted the absolute 
absence of engagement within the school to integrate ICT into classroom practices.   
 Further analysis of Faisal’s interview revealed that he viewed ICT as useful 
in saving time and effort to facilitate the delivery of information which, in his 
opinion, could help to improve students’ learning. Critically, Faisal did not consider 
his students’ use of computers. In fact, he mentioned that he was always the one who 
taught and delivered lessons to his students. This could indicate that his teaching 
strategies are teacher-directed. According to Faisal: 
Although I know students should be more active, I care more about 
explaining my lessons by myself to my students, and I admit that it is kind of 
boring for them.  
 When Faisal was asked about if he had ever applied cooperative or group 
learning for example, he answered:  
I had applied it before, yet I discontinued. In my teaching, I focus mainly on 
solving mathematical problems, and care more about my students’ 
understanding and that they know how to solve mathematical problems 
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because it is an indication of their understanding of the lessons. Honestly, 
when I was using cooperative learning, only outstanding students were 
working in each group, and the rest of the class were not. So, and because I 
have to assess all students on their work and participation, I stopped using 
it. I explain the idea of a lesson and how to solve related problems, and then 
ask my students to do so.  
As part of his interview, Faisal was asked to identify any obstacles that might 
prevent him from using ICT in education. The most significant reason considered by 
Faisal was his lack of knowledge. He asserted that he strongly lacked knowledge 
about many things including using ICT for education. Faisal also mentioned the 
importance of engagement either from the school principal or the Ministry of 
Education and the need for providing the necessary equipment and training 
programs. Furthermore, Faisal argued that motivation is really important for teachers. 
He considered that it was not fair for him to use ICT in his teaching while he could 
see other teachers being comfortable as they used the traditional way of teaching 
without integrating any ICT. Faisal called for more motivation and he emphasised 
that the motivation does not need to be financial. He suggested decreasing the 
teaching loading of teachers who integrate ICT in their teaching from 24 to 15 
classes per week, so the teachers could prepare and plan for using ICT in teaching. 
Saleh 
Saleh, like Faisal, was at the level of Inaction with accompanying low levels of LoTi 
and TPACK. He is a science teacher with 22 years of teaching experience although 
he only had four years of experience with ICT (see Table 6.1). He was not interested 
in using ICT for his classroom practices despite his classroom being equipped with a 
computer, projector and Internet access. 
Interestingly, this equipment was not provided by the Ministry of Education. It 
was donated by the school teachers themselves. That is, each teacher donated SAR 
500 and then they used the money provided by all teachers to purchase and install the 
mentioned devices in each of the school’s classrooms. Also, the teachers set up a 
wireless Internet network in the school, by the means of a technical company, so they 
would have access to the Internet from all classrooms. Moreover, the school already 
had a Science lab and a resources room with each having an interactive white board. 
The school also had a computer lab with computers and Internet access. Despite this 
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level of access to equipment, Saleh was not interested in using ICT in his teaching. 
According to Saleh: 
Previously, I had used the computer and the projector to present some CDs. 
However, and because the curriculum is long and we have less class hours 
than it should be to cover the whole curriculum, I do not focus much on 
using technology. Each lesson has a number of activities that need to be 
done, and I have very limited time, even sometimes I have to combine two 
lessons together. Sometimes, the Ministry of Education sends us CDs that 
include the subject lessons, but they are not appropriate to the time of the 
lesson. It does take so much time to teach with those CDs. I can see them as 
an exemplary way of teaching, yet they are not practical. For me, I cannot 
use them to teach, otherwise, I would not finish even 70% of the curriculum. 
It is a time issue. For example, if one of my colleagues brings me a CD that 
has an explanation or an illustration of cell division stages in five minutes, 
which will save my time, I take it straightaway, regardless of the quality 
level, just because it consistent with the lesson time. However, and after 
awhile, I had found when I use those CDs, my students had not been paying 
attention that much, as when I teach by myself. Thus, I stopped using it. 
It can be seen that Saleh had been focusing on using the computer and the 
projector to present information related to the lessons he had. However, he had been 
dependent on and directed by his colleagues on that use. He had only presented some 
of the CDs that were provided by his colleagues. His criteria in determining to use 
those CDs had been focused on time only irrespective of quality. Saleh justified this 
by stating that he had limited time for teaching each lesson. So he had been trying to 
save some time by using materials available on CDs to explain or present some part 
of the lesson. This type of use meant that Saleh developed a negative attitude toward 
using ICT in teaching because, by using those materials, he had found his students 
disinterested and inactive, so he preferred to teach by himself without the means of 
technology.  
 Further analysis of Saleh’s interview has provided a better image of his vision 
of ICT. His purpose for using ICT in his teaching was only for saving time which is 
considered to be a very limited purpose in terms of learning and teaching. For 
example, instead of writing the main points of a lesson on a white board, he had been 
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presenting them on a PowerPoint slide to save him some time. Moreover, Saleh’s 
focus was only on using the available devices as presentation tools. 
In Saleh’s case, there was no focus on learning outcomes that could be driven 
from the use of the tools or even any focus on students’ use of them. He had no 
rationale for his students to use computers. When asked about how he could let his 
students use ICT, the only thing he suggested was helping the teacher in operating 
the devices. So, no educational rationale was involved. Saleh mentioned: 
I do not allow my students to use the devices with me, because, firstly, I do 
have limited time. If I let a student operate the computer and run the CD, he 
will definitely take too much time. Secondly, I do worry about the devices- 
honestly. I do not want the students to, by mistake, click buttons or switch the 
devices off, because this will waste my time, and it is really an issue for me. 
Sometimes, lessons involve doing scientific experiments. I do let my students 
to participate or help me in those experiments. However, with the 
technology… no… never. I do not let them even touch the devices, because I 
am not good at it.       
Saleh defended his control over the ICT in his classroom again in terms of 
time. He admitted, however, that this actually stemmed from his own lack of 
knowledge and skill by saying that “I am not good at it.” It was interesting, also, that 
his vision of how a student might use ICT was simply to replicate his own use of it as 
a broadcast or presentation medium. 
In fact, Saleh displayed a negative view and attitude towards the use of ICT in 
classrooms. He believed that using ICT could reduce the level of communication 
between him and his students and make them not interested, and so, not pay attention 
to the lesson. Saleh stated: 
In fact, technology is useful and not useful. I mean, I do not focus much on 
using technology, because when I was using it, I found that it influenced the 
communication between me and my students … using the technology makes 
students not pay attention. There will be no real communication between me 
and my students… One of my colleagues teaches the same level and subject 
and he uses the technology every day, and I can tell you that the failure rate 
of students in the final exams is higher in his classrooms compared to mine. 
Usually, some students have already low level of concentration, some don’t 
like the teacher, or they might even come to school without having enough 
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sleep. So, when using technology, it will be opportunity for those students to 
sleep or at least to not pay attention to the lesson…I do care about my 
students, and it is important for me that I make them all involved when I 
teach them. 
This negative view could be explained by the limited knowledge Saleh had as 
he implied above. He further indicated that he was very weak at computer skills. He 
did not know how to design CDs for his lessons, use word processing programs, or 
even use email. According to Saleh, he only found out how to run a CD on the 
computer of the classroom when one of his colleagues told him how to do so. In fact, 
Saleh demonstrated very low self-efficacy. He expressed how bad his psychological 
state was when it comes to technology. He felt very badly in his classroom, in that he 
lacked knowledge about how to use computers and the Internet. Saleh indicated: 
Honestly, I feel that my psychological state is destroyed in front of my 
students. I mean, I am not that old person who is technologically literate. I 
do not have knowledge about the Internet and so on, so, I would feel 
harmonious with my students. I mean, sometimes, some of my students tell 
me that they know how to do certain things on the computer, however, I keep 
telling them to not touch anything. For example, when the computer 
sometimes hangs, I cannot do anything. My students offer to solve the 
problem … they keep pleading me to do so, and I cannot let them. I have 
been worried that they may break it or restart it. I always say to them ‘just 
do not touch it, ignore it and let’s move to next part of the lesson.’ I 
considered myself very weak at computers.      
Interestingly, Saleh mentioned that many years ago, he had been very 
interested and excited about using technology. Saleh stated: 
A very long time ago, if there was 100 people wanting to buy computers, I 
can tell you that I would have been the first one. The first computer I bought 
was from the USA in 1980. I was very excited about and interested in using 
it. However, I had had no idea how use the computer. I went to many 
companies to at least teach me how to plug its cables and operate it. 
Unfortunately, I could not find anyone at that time. Now, and in terms of 
using computers, I can tell you that I am the last one of those 100 people. At 
home, my children and I have four laptops and two iPads. I am very weak at 
computers but my children help me. For example, I do not know how to use 
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email but my Grade Three son does. You know, I let them attend computer 
courses to make up the failure that I have.   
Clearly after being enthusiastic, Saleh had developed low self-efficacy towards 
the technology because of his lack of knowledge and the lack of support that he had 
experienced. He further mentioned that he had just undertaken one training course 
and that was from the Ministry of Education. The training course was 6 years ago 
and took one week only. He complained that the training course was not that helpful 
as it was about learning very basic skills, for example, operating computers and 
writing emails. He implied that this might just help him in slightly reducing the gap 
between him and the computer that he was always scared of. When asking him about 
what training program he needs for making better use of ICT, he commented that he 
did not have knowledge about many things which made it hard for him answer that 
question.  
  Besides lacking knowledge, being exposed to some negative vicarious 
experiences would be another significant factor that had influenced Saleh’s low self-
efficacy as well as his negative attitude towards technology. When was asked about 
whether he had ever seen any teachers being successful in teaching with the 
technology, he stated:  
Yes… many. To be honest, I do not like to learn from them, although I see 
them as being geniuses, I mean, they all developed themselves. For example, 
I know one of my colleagues, who had improved himself, although, he is 58 
years old. However, he keeping saying to me ‘I do not want to repeat again 
and again for students, just like you, and write and draw on the board using 
the chalk dust to harm my hands and chest … no, use the presentations and 
that is it.’ He just sits and presents the lesson to students. He does not care 
about the students, their success or failure. He said ‘this is all my 
responsibility; to deliver the lesson, and students to study well at their home 
if they want to pass the exams.’  
Additionally, when Saleh was asked if he had received any encouragement 
from those teachers around him, he commented: 
Well…their principle is that ‘Oh man, get comfortable and use the 
presentations to deliver your lessons … save your voice, time and effort … 
use the computer and that is it.’   
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It seems that Saleh considered those teachers being at high degree of 
knowledge and their use of ICT being ideal as they had completed many training 
courses. However, Saleh could not see satisfactory results on their students’ 
attainments as he mentioned earlier. On the contrary, he considered his traditional 
way of teaching would be a much way better to increase students’ understanding and 
then raise their success rates. Because Saleh cared more about his students, as he 
mentioned earlier, it seems that he preferred to not continue using the technology. 
This could be an important reason for his not attending any more training courses as 
he may believe that improving his knowledge will be ineffective. However, he 
justified not taking training courses as he did not have time for it, either during or 
outside the school hours. According to Saleh, he cared more about his students, so, 
he preferred the traditional way of teaching. 
In reality, Saleh did not realise that his colleagues’ use of ICT was ineffective. 
The teachers around Saleh do not appear to have any clear educational rationale for 
them to use ICT in their teaching. Their purpose for using it was only for saving time 
and effort, which could explain why they, as Saleh, had not seen the benefits of ICT 
on students’ attainments. In addition, as Saleh lacked knowledge, he was fully 
dependent on his colleagues who were not using ICT effectively, so, he was focusing 
only on time saving irrespective of the quality of the materials. Not paying attention 
to the quality of presented resources may raise the chances of using low-quality ones, 
which in turn, may not attract students’ attention to the lesson, or impact on their 
achievements. This could explain why the students in Saleh’s classroom did not pay 
much attention to the lessons when he presented the CDs, which, in turn had an 
impact on his developing negative attitude towards ICT.  
Furthermore, it was interesting to understand what influenced the members of 
Saleh’s school, unlike other schools, to make the effort to equip their school with 
some ICT resources at their own expense. In reality, the context is complex, but 
Saleh mentioned a number of issues which may have contributed to this orientation. 
Saleh described his school’s principal as an educated person who held a Ph.D. and 
knew the importance of technology for education. Also, and as Saleh indicated 
earlier, there was considerable encouragement around him to use the technology 
which could imply the presence of a shared vision within the school. Irrespective of 
the fact that this shared vision seemed to be based on the principle that using ICT 
  
‎Chapter 6: Qualitative Analysis 171 
was for the “comfort” of the teachers in delivering their lessons, it potentially 
contributed, to some extent, towards increasing their orientation to use ICT in 
teaching. The ineffectiveness of the teachers’ use of ICT on their students’ 
attainments, as Saleh noted, could be a result of the shared misunderstanding of the 
teachers about the real role ICT can play in education. 
Another factor that may impact Saleh’s not using ICT in his classroom was the 
absence of monitoring. Saleh indicated that his school did not have a system for 
monitoring or evaluating the implementation of ICT within the school. Despite that it 
was an effort made by the school members to equip all of the classrooms with 
computers and presenting devices, the principal of the school did not encourage the 
teachers to use those devices. As Saleh indicated, the principal made the effort to 
make ICT more available; however, he left the decision to the teachers whether or 
not they used the devices. Additionally, Saleh noted that when an educational 
supervisor attended his classes, he would not worry if Saleh integrated ICT in his 
teaching practices or not. He would not even care much about the teaching strategies 
Saleh used. The only thing the educational supervisor cared about was to check if the 
teacher was following the curriculum plan imposed by the Ministry of Education. 
This could partially explain why Saleh tended not to use ICT in his classroom 
practices. Saleh emphasised many times that he was most concerned about finishing 
the curriculum in the allotted time.  
Furthermore, Saleh raised the issue of the centralisation of planning and how it 
is exclusive to the decision makers in the Ministry of Education. He noted that 
educational planning and reforms are usually proposed and legislated directly by the 
decision makers in the Ministry of Education and it is rare that teachers’ suggestions 
or feedback are taken seriously in this process. He elaborated his opinion further by 
stating that the student subject book had some serious misprints and he had asked his 
educational supervisor to inform the Ministry of Education of this. His supervisor 
stressed to Saleh that he had sent a letter to the Ministry of Education to correct those 
misprints yet he had not received any response. Saleh indicated that the issue had not 
been resolved despite the passage of three years. 
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6.3.2 Teachers with a high level of TPACK 
The rest of the participants (n=10) scored high in the TPACK scale, however, most 
of them were low on the LoTi scale. Two and three cases will be presented from the 
high and the low LoTi quadrants (see Figure 6.1) respectively.  
Hend 
Hend, a Science teacher with teaching experience of 19 years, used ICT daily. She 
had been implementing ICT into her teaching practices for about seven years. Hend’s 
classroom was equipped with a projector and very recently an interactive white 
board. She also stated that she had brought her own laptop to the classroom. 
Regarding her ICT implementation, Hend was found to be at Application stage. 
While she focused on using the available devices only for presentation, she further 
considered her students’ use of the technology in their homes. The teacher had used 
her laptop with the projector mostly to present videos related to subject content such 
as illustrating scientific experiments. However, she could not do the same with the 
interactive white board as she did not have sufficient knowledge on how to use it. 
Moreover, Hend always asked her students to search the Internet at their home for 
information related to lesson content as homework.  
Hend’s vision of ICT was slightly more advanced than those who were at the 
Inaction or Investigation stages. Hend’s purpose for using ICT to present videos was 
to save time and effort as well as to increase her students’ engagement and 
understanding of the lessons. She regarded ICT as facilitative. Additionally, Hend’s 
rationale, for asking her students to search the Internet at their home for information 
was to improve their thinking and learning and for them to develop their knowledge. 
Hend indicated: 
Technology is very helpful. It allows students to be more engaged in the 
lessons. For example, one lesson was about preservation of the environment. 
So, I presented videos to my students showing them how other countries care 
so much more about the environment and how they separate recyclable 
materials from other trash. Presenting those kinds of videos made my 
students understand the recycling process and motivated them to apply the 
idea inside their school especially when the school allocated separate bins 
for recyclable and non-recyclable waste.  
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Hend noted that she had knowledge on how to use projectors, computers, 
PowerPoint, Excel and searching Google and YouTube websites. However, when 
Hend was asked, she indicated that she did not have that much knowledge on how to 
use ICT for supporting the different teaching strategies for teaching Science, even 
though she had a high TPACK score. She in fact believed that she had an average 
level of this type of knowledge. This could imply that some teachers have a 
misconception about what TPACK actually means. Having some technological 
knowledge along with expressing relatively high self-efficacy towards ICT could 
explain why Hend received a high score on the TPACK scale. However, as Hend 
may actually have only an average level of TPACK, this could explain why she was 
only at Application level of ICT implementation. 
Hend further indicated that all of her knowledge was obtained from her own 
experience. She had not attended any training courses until very recently when she 
attended one about using interactive white boards. However, Hend found that 
training course not useful. It lasted only for three hours and she believed that this was 
not sufficient time to learn everything about using this device. Besides, Hend, in a 
similar vein to Faisal, indicated that she needed practical training and would like this 
to be inside the school. She further suggested that the school should have a 
technician to provide constant technical support for ICT use. Hend mentioned that 
she, as well as other teachers in the school, avoided using the interactive white 
boards as they were afraid that they may damage the device. She emphasised that 
having a technician inside the school would make them more confident in using the 
interactive white boards as they would know that they will have technical support 
when needed.  
Hend also stated that the Ministry of Education did not provide technical 
maintenance for ICT use. She explained: 
When the Ministry of Education had bought us those interactive white 
boards, they just delivered them to the school without installing them in 
place. The principal had called many times for the Ministry of Education to 
send someone to install the devices. This had taken about a year until they 
finally came. Not to mention that the Ministry of Education hardly ever send 
us technicians for technical maintenance. If we have any broken devices, it 
could take a long time for them to be fixed, and that would happen only if the 
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principal called for a private company and paid for the repairs from the 
school’s budget. 
Additionally, as with Saleh, Hend mentioned that her school did not have a 
system for monitoring or evaluating the implementation of ICT within the school. 
Hend indicated that, although her educational supervisor as well as the school 
principal occasionally asked her to consider using ICT in teaching, it was not 
compulsory. There was no evaluation for using or not using the technology in the 
classrooms. 
Arwa 
Arwa was another teacher who received high scores on both the TPACK and the 
LoTi scales. However, based on her interview analysis, she was found to be at the 
Investigation stage. Arwa was a Science teacher with about 16 years of teaching 
experience. She stated that she had been using ICT for nearly ten years. Arwa had 
nothing in her classroom with regards to ICT but she occasionally brought her own 
laptop and projector. In reality, she rarely used the devices she had, once a week at 
most. Arwa’s pattern of ICT use was not different from most teacher participants. 
She indicated that her focus was mainly on using ICT as a presenting tool to display 
pictures or video clips. The main purpose of her use was to deliver content faster and 
save time and effort. Her use of ICT seemed to only replicate existing practices.  
During her interview, it seemed that Arwa believed that she had a high level of 
knowledge and use of ICT, and that could explain why she got high scores on the 
quantitative survey. However, the qualitative analysis revealed a number of 
dimensions of the teachers’ ICT professional attributes that would confirm a low 
level of ICT implementation. Besides the above-mentioned attributes, for example, 
Arwa’s pattern of ICT use, focus and purpose, the qualitative analysis indicated her 
rationale and the misunderstanding behind it. When Arwa was asked to express her 
view of ICT and her rationale for letting her students use ICT, she noted that she 
believed that ICT is essential in allowing her to identify the individual differences 
between students. Thus, further questions were asked in order to understand what 
Arwa really meant by this phrase. It seemed that Arwa believed that ICT is for 
outstanding students only. She stated: 
I can ask students in general to search for information about a particular 
topic related to the lesson. Usually, just outstanding students do this. In fact, 
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I targeted them, searching the Internet is for outstanding students. In this 
way, I made the outstanding student search and, for those students with 
substandard level, it is enough for me that they achieve the basic goals of the 
lesson. Technology should be responsive to students’ needs, tendencies and 
interests. Outstanding students have the right to differentiate and improve 
and not to be at the same level with the substandard student.     
First of all, Arwa thought that not all students have the right to improve and for 
their learning to develop. She believed that those students at a substandard level do 
not need to improve; it is enough for her to have those students only achieve the 
basic goals of the lesson. So she did not target them in order to help them improve. 
Second, she believed that only outstanding students can use ICT. If a student 
searches the Internet at her home, this would mean that that student is an outstanding 
student from Arwa’s perspective. She did not assess the work that students do with 
ICT as she believed that she only need assessment for the main goals of the lessons 
and other than that was considered by Arwa as an extra. She believed that there was 
no need for any assessment of that work as simply engaging in ICT activities would 
sufficient benefits for the student. She had, in fact, a misunderstanding of what 
“individual differences” actually means and how to deal with students’ individual 
differences. Her criterion for differentiating between outstanding and substandard 
students was based on their orientation to use ICT. Arwa did not realise that ICT can 
be supportive to all students with individual differences and all students have the 
right to improve. Clearly, Arwa’s vision of ICT contributed towards the fact that she 
was in a lower stage of ICT implementation compared to other teachers with similar 
scores of TPACK and LoTi.   
  Additionally, Arwa’s vision of ICT seemed to be a result of her lack of 
knowledge. For example, when Arwa was asked about her ICT skills and what she 
knew, she indicated that she had knowledge on communicating via emails and 
searching the Internet for video clips for her lessons. This is really as a low level of 
ICT skills. This lack of knowledge may be a typical result of the deficiency of 
training programs provided by the Ministry of Education. For instance, it was not 
surprising to know that the only training course taken by Arwa was about using 
email. This could indicate how important it is for teachers to get more and constant 
training courses and professional development programs in different areas related to 
ICT integration in education. 
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Manal 
Based on Manal’s interview, she was at the Inaction level. Manal was an English 
teacher with five years of teaching experience. Manal got a high score on the 
TPACK scale but a low LoTi rating. She had no involvement with the integration of 
ICT and had no plans to use it in the future in the school in which she currently 
taught. As the interview continued to discuss why Manal did not make any use of 
ICT in her teaching practices, she justified her non-use of ICT by stating that her 
current school lacks ICT resources, and she has no ICT equipment in her classrooms. 
Also, she mentioned that she had a high teaching load with too many students per 
class. According to Manal: 
Currently, I don’t use ICT. All of my concern is to finish the curriculum. Can 
you imagine that it is only one month left and I have more than half of the 
curriculum to finish! The Ministry of Education applied the new reform of 
the curriculum, however, they only distributed the new books in the middle 
of the semester. Before that, I was teaching my students without books. I 
don’t like this reform, it is not necessary. Besides, I don’t have any training 
about how to teach the new curriculum. …In fact, I have my own laptop and 
projector, and I was using them in my previous school where I had small 
number of students. Here, with the new reformed curriculum, I have more 
than 25 class hours a week, and with the large number of students I have 
now, it is impossible for me to find time for planning to use ICT into my 
teaching. 
Manal had previous experience with using ICT in her teaching practices, but stopped 
using it. She had no access to ICT in her classes, but she had brought her own 
devices for a period of time.  
Manal had previously taught in a different school that was in a rural area. The 
school lacked ICT equipment, that is, there was nothing in the classrooms with 
regards to the ICT. However, Manal had taken her own devices to the school, she 
had carried them each time when she went to teach in her classrooms and had 
plugged them in to deliver PowerPoint presentations. Schools in rural areas tend to 
have a smaller number of students and lower teaching loads than those in urban 
areas. When Manal moved to her current school, which was in an urban area, she 
found herself still teaching in classrooms that had no ICT equipment. However 
Manal stopped bringing her own devices in her new school as she had higher 
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teaching loads (more than 25 class hours a week). Moreover, Manal mentioned that 
she could not make any opportunity for her students to use ICT. As with other 
teacher participants, she used ICT only as presenting tool. 
The lack of knowledge Manal had could explain why she discontinued using 
ICT in her teaching. Although she indicated that she attended course training that 
granted her an International Computer Driving Licence (ICDL) certificate and was 
doing her Masters’ studies, (which could explain why she got high scores on the 
TPACK), she admitted that she needed training about how to teach the new 
curriculum, which may imply that having technological knowledge alone was 
insufficient for her to achieve effective ICT implementation. Furthermore, Manal 
held the view that ICT is an object to be learned about and if she provided the 
opportunity for her students to use ICT, this would benefit them to develop their own 
ICT skills. This can be considered a very low level of vision of ICT. Having this 
view could reduce commitment to the use of ICT especially if the teacher was facing 
other obstacles such as the lack of ICT in the classroom.    
Manal justified her discontinuation of using ICT in her new school as she had a 
larger number of students and a higher teaching load. Interestingly, her use of the 
devices had not involved her students anyway. It was only for presenting purposes. 
Thus, having a larger number of students should not affect the way she used the 
devices. The reason might be related, to some extent, to the lack of monitoring in 
schools. As mentioned early, Manal was relatively a novice teacher, that is, she had 
five years of teaching experience (see Table 6.1). Typically, because of the growing 
number of new teachers in Saudi Arabia, and to meet the needs of rural schools to 
have a sufficient number of teachers, the Ministry of Education limits job 
opportunities for new teachers to those in rural areas. After spending a year in rural 
schools, the teachers can then submit their applications to the Ministry of Education 
to enter their names in the annual round to move to urban areas if they wish. 
Normally, the decision is based on the performance of the teacher as determined by 
his/her school’s principal and educational supervisor. Thus, the higher performance 
the teacher has, the more likely he/she can move to an urban school. This could 
imply that teachers in rural areas strive to do better to increase their chance of 
moving to the desired schools. Part of that could be related to the use of ICT in 
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teaching to impress the school’s principal or the educational supervisor who could 
attend the classroom any time of the year.  
Despite the fact that this would involve carrying the devices to the classes each 
time, it is possible that Manal endured the associated difficulties in order to achieve a 
high performance rating from her school’s principal or the educational supervisor 
and thus help in increasing her chance to move to an urban school. 
This does not mean that the monitoring or evaluating of teachers’ use of ICT in 
rural schools is better than in urban schools. Rather, the issue here is more related to 
the need of the teachers to demonstrate high performance in a rural school. Once the 
teacher had moved to her new school, it seemed that her need to demonstrate high 
performance had decreased. This can be seen in the lack of enthusiasm she expressed 
towards using her devices again in her teaching practices. This could be linked to the 
lack of monitoring systems in the schools in general, to push teachers to integrate 
ICT in classrooms. For example, and from the researcher’s experience as a teacher, 
the teacher who gets at least 60 out of 100 of his/her performance can get a whole 
salary without any deductions. In fact, some teachers implied that that they would not 
bother themselves to think about integrating ICT in classrooms if there were no 
performance clauses to push them to consider ICT implementation. 
Hanan 
Hanan, an Arabic language teacher, was another participant who scored high on the 
TPACK scale but low on LoTi. She was found to be at the Investigation level. 
According to her interview, she used ICT rarely. It was interesting to know that Hend 
and Hanan were from the same school. So, similarly, Hanan’s classroom was already 
equipped with a projector and very recently with an interactive white board. Hanan 
mentioned she did not know how to use the interactive white board as it was just 
installed in the school. Instead, Hanan indicated that her use of ICT focused on using 
the projector along with her laptop that she rarely brought to the classes. She used it 
once a week at most to present her lessons in PowerPoint slides. Although she had 
twenty years of teaching experience, her ICT experience did not exceed one year (see 
Table 6.1). Hanan stated: 
No, not always, depending on the availability of the device. The problem we 
face is that we bring the device with us and plug it in and this takes time off 
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the lesson and sometimes the device is unavailable at all. So, let’s say I use it 
once a week. 
Hanan justified her limited use of ICT by stating that bringing and plugging the 
devices in wasted some time in her lessons. She also added that she tended not to use 
the projector when an educational supervisor was not attending her classrooms.  
With regards to Hanan’s students, some students searched the Internet at home 
for information as homework or to prepare PowerPoint presentations to present them 
in the classroom using the teacher’s laptop and the classroom projector. She 
indicated that, as part of the new curriculum, some activities in the students’ subject 
book required them to use the Internet to search for information. Hanan, however, 
mentioned that she did not make these activities compulsory and, instead, she 
sometimes asked the classroom in general to search for specific piece of information. 
She justified this by the fact that not all students were able to search the Internet 
because there was no Internet in the school and some students did not have access at 
their homes.  
Hanan stated that she divided the classroom into small groups and asked each 
group to have one student acting as a teacher. They were asked to select a lesson out 
of the subject book and prepare PowerPoint slides to present and teach the lesson for 
the students in the classroom. Thus, it is a responsibility of each student group to 
come to the teacher at the beginning of the class to take her laptop, and then the 
students were to plug in and operate the presenting device to show their PowerPoint 
slides.  
It can be seen that Hanan used the available devices mainly as a presenting tool 
not to mention that her use was rare. In addition, she did not consider her students’ 
use of ICT as necessary to support their learning or to construct their own 
knowledge. Even when Hanan asked her students to prepare PowerPoint 
presentations once a semester, this type of implementation was also focusing on the 
lesson appearance, and comfort of the teacher, rather than improving and supporting 
students’ learning.  
The fact that Hanan and Hend were from the same school creates the 
opportunity to think more about what made Hanan and Hend to be at different levels 
of ICT use. Being in the same school raises the assumption that the teachers shared 
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the same contextual factors such as the availability of ICT, management, and 
support. Despite, the availability of interactive white boards and projectors in their 
classrooms, Hanan and Hend were not at the same level of ICT use. Hanan and Hend 
had similar numbers of years of teaching experience, whereas, they significantly 
differed in their ICT experience (see Table 6.1). While Hanan was at the 
Investigation stage with a low LoTi score, Hend was found to be at the Application 
stage with a high LoTi score. It seemed that factors other than the availability of ICT 
resources could explain these differences.  
So far in many cases in this study, it has been found that the teachers’ vision of 
ICT along with their knowledge in general had a great effect on their level of ICT 
use. This finding was particularly supported when it came to Hanan and Hend, as 
they shared the same contextual factors. For instance, it was found that Hend had 
used ICT daily not only for saving her time and effort but also for the purpose of 
increasing her students’ understanding. On the other hand, it seemed that Hanan used 
ICT only for saving time and effort, and for her to be more “comfortable” in her 
teaching. This could influence the fact that she used it rarely because it seemed that 
she found it time consuming when it came to plugging the devices in which 
conflicted with her purpose for using ICT. 
Other important elements that may have an effect on the teachers’ level of ICT 
use were the rationales the teachers held and the views they had towards ICT.  For 
example, Hend emphasised that she viewed ICT as facilitative and her rationale for 
asking her students to search the Internet at their home for information was to 
improve their thinking and learning and for them to develop their knowledge.  
Hanan, on the other hand, expressed only general comments, which gives the 
impression that she did not know why she would want to use ICT. Hanan indicated: 
Technology is a great grace; it has saved many things so we should take 
advantage of it. Yes, definitely the use of technology is useful for students in 
the educational process. I mean it have become… everywhere… it imposes 
itself. I mean, if the student does not use it in education, she will use it 
anyway in communication, playing. 
We still cannot say that Hend was in a high stage of using ICT but her rationale 
for ICT use seemed to place her in a better position than Hanan. This indicates that a 
having a rationale for the implementation of ICT and the role ICT might play in 
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education highly affects the level of teachers’ use of ICT and the effectiveness of that 
use on education.  
Rana 
Rana was the only teacher who was at the Application stage with a high TPACK 
score and low LoTi. Rana is an English teacher with 15 years of teaching experience 
(see Table 6.1). She started implementing ICT into her teaching practices ten years 
ago. Rana had a similar situation as most teachers in that she did not have any ICT 
equipment in her classroom nor adequate support. She brought her own devices, 
laptop, projector and sometimes a cassette player for listening activities. She used her 
laptop and projector to present pictures and video clips that she sometimes designed 
using Moviemaker software. Rana aimed to use ICT to expand her students' 
perception which she believed could improve students’ learning. Rana stated: 
I try to go beyond what is in the subject book to extend students’ horizons. 
For example, in the transportation lesson there was a conversation between 
two passengers on a plane, and it was too simple (where are you from, 
where are you going). So, what did I do? I asked my students who have 
access to the Internet at their homes to search for pictures and information 
related to travelling and together we made two lists for old and new ways of 
travelling. And we made a comparison talking about advantages and 
disadvantages of each way of travelling. I used technology in presentations 
too and my students enjoyed it. So, I use technology to extend students’ 
horizons and in presenting. Technology is so important for teaching English 
and for supporting the learning process. 
Rana also considered her students’ use of ICT. She mentioned that she had 
always encouraged her students in every lesson to search the Internet at home to 
collect information or print pictures related to the subject content. She believed that 
ICT is necessary to support students learning. Rana stated: 
My students use technology individually because they use it at home. For 
me, there is a high value in asking them to search the Internet or print some 
stuff. For example, when we had studied animals, I asked them to search the 
Internet for pictures of animals that are facing extinction. I am trying to 
make it of in every lesson by asking them to do so as part of their homework. 
However, and as not all students have access to the Internet, I don’t force 
them to use it; I do accept handwriting from those who don’t have computers 
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or Internet access. In general, I consider encouraging my students to search 
and sometime print pictures or some information related to the lessons. This 
is important for them to improve their learning. 
This indicated that Rana had demonstrated a more advanced view of ICT than 
other teachers in the same quadrant. Rana consciously used ICT to increase her 
students’ productivity and engagement. Besides her focus on using ICT as presenting 
tool, Rana aimed for her students to use ICT to support their learning and to 
construct their knowledge. Rana expressed a higher level of knowledge than others. 
This could explain why she did not discontinue her use of ICT, unlike other teachers 
who were at Inaction and in the same quadrant, although they shared the similar 
contextual factors. Moreover, it has been found that Rana was at Level 3 - Infusion in 
the LoTi scale which would explain why she sat on the lower side of the matrix in 
Figure 6.1. Thus, Rana would not be considered to be at a low level of LoTi being 
rather at an average level which is compatible with the Application stage that she 
demonstrated through her interview. 
6.3.3 Pattern of ICT implementation 
By reference to Figure 6.1, it can be seen that most of the teacher participants sit in 
the lower quadrants of the matrix which indicates that the use of ICT by most of the 
teachers, in general, was not effective. In fact, all of the participating teachers, who 
were using ICT or had used it before, used it mainly as a presenting tool. The 
findings suggested that slight discrepancies among teachers in terms of their pattern 
of ICT use existed.  
For those teachers who were at the level of Inaction, with the exception of 
Faisal as an absolute non-user, all had implemented ICT as a presentation tool only. 
They had been using ICT to present information to their students. Those teachers 
strongly held the vision that ICT is to save them time and effort. All teachers in this 
stage mentioned that they could not or would not make any opportunity for their 
students to use ICT. For different but similar reasons, as will be discussed later in 
following sections, all of those teachers discontinued their use of ICT.     
Teachers within the Investigation level, namely Arwa, Amal and Sarah, were 
still using the available devices mainly as a presentation tool, yet their use was rare. 
They held a slightly more advanced vision than those at the Inaction level. Although 
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they believed that ICT was mainly for saving them time and effort, they made some 
opportunities for their students to use ICT. Some of those teachers indicated that, as 
part of the new curriculum, some lessons in the students’ subject books include 
activities that need students to search the Internet for information. Others mentioned 
that at the end of each subject unit, the teachers asked their students to do something 
related to the unit content such as bringing pictures or writing an essay. However, it 
is important to note that when those teachers set such activities, they did not make it 
compulsory or, at least, they did not make it compulsory to be done using 
technology. It seemed that most of those teachers did not consider their students’ use 
of ICT as necessary to support their learning or to construct their own knowledge. 
Even with the case of Hanan, who asked her students to prepare PowerPoint 
presentations once a semester, this type of implementation was also focusing on the 
lesson appearance, rather than improving and supporting students’ learning. 
Teachers in the next stage, the Application level, namely, Sami, Hend and 
Rana, were also using the available devices to present information. However, they 
went slightly beyond that by using it to search the Internet for information, either 
inside classrooms or by encouraging students to do so at home. Those teachers 
demonstrated a slightly more advanced view of ICT compared to those in the 
previous two levels. In addition to focusing on using ICT as a presentation tool, all of 
the Application level teachers also used ICT to increase their students’ productivity 
and engagement. They also aimed for their students to use ICT to support their 
learning and to construct their knowledge. 
 As can be further seen from Figure 6.1, it was as expected that all teachers in 
the left side with a low TPACK score were at a low level of effective ICT 
implementation. Both Faisal and Saleh had very low scores on the TPACK scale. 
The findings of the interview data suggested, as noted, that both Faisal and Saleh 
were at the level of Inaction. Faisal, in his interview, indicated that he had serious 
deficiencies in his technological knowledge when he said a number of times that he 
did not know how to use ICT for supporting teaching strategies for teaching 
Mathematics. Faisal’s classroom did not have any ICT equipment and because he 
lacked ICT knowledge, he did not indicate any steps specifically taken to use or 
make ICT available as other teachers did. 
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 Saleh also was low on the TPACK and had limited technological knowledge. 
As with others, Saleh had experienced the use of ICT as a presentation tool only. 
Although his classroom had some ICT resources, Saleh had developed, for certain 
reasons, which will be discussed later in the following sections, negative attitudes 
towards ICT. This attitude influenced him along with his lack of knowledge to 
discontinue his use of ICT. 
 On the other side of the figure, where teachers had high TPACK scores, the 
results showed that most of the teachers were in the lower right quadrant, and that 
was contrary to expectations. It was expected that if a teacher has a high TPACK 
score, then she/he would also demonstrate a high level of effective ICT 
implementation. However, the analysis of the interview data along with the teachers’ 
scores of LoTi and TPACK gave logical explanations for this result.  
 With regard to the quantitative results of the TPACK scale, the scores of the 
participant teachers were found to range from average to high (see Figure 5.15). 
These variations were found to be, to some extent, consonant with the teachers’ 
stages of ICT implementation. That is, in general, teachers with average TPACK 
scores were at Inaction to Investigation levels, while those with high TPACK scores 
were at Investigation to Application stages. This may support the hypothesis that the 
more TPACK a teacher has, the more effective ICT implementation would be 
demonstrated by the teacher. 
 The analysis of the interview data however suggested a number of indications 
of the teachers having low to, at most, average levels of TPACK. This was not in 
contrast to the quantitative scale measurement of TPACK, but probably reflected 
their true level of confidence in using ICT. This included a question to explore if a 
teacher thinks that she/he knows how to use ICT in effective way to support the 
different pedagogies the teacher may use to teach the subject content. It was not 
surprising to find that all teachers at the Inaction stage strongly lacked this type of 
knowledge. They made statements such as: “No,” or “I don’t think so,” while those 
at the Investigation stage expressed a low level of TPACK by responding: “little,” or 
“not that much.” Those who were at the Application stage of their ICT use noted that 
they had ordinary or moderate levels of ICT knowledge. This would be a reasonable 
result supporting the fact that all of those teachers ranged in their levels of ICT use 
from very low to, at most, average. It seemed that most of the teachers overestimated 
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their levels of ICT use on the quantitative survey, especially Arwa. Arwa received 
the highest possible score on the TPACK scale and a relatively high score on the 
LoTi although in her interview she demonstrated a low level of knowledge and a low 
level of effective ICT implementation. 
6.3.4 Possible factors that could affect teachers’ ICT implementation 
One of the aims of this research study (see Section 1.2) was to provide an evaluation 
of the extent to which ICT was being used effectively by teachers in Saudi high 
schools. The current state of teachers’ use of ICT was examined and described in the 
previous sections. The purpose of section is to present the factors that may affect this 
use. That is, as described in Section 6.3, further analysis was conducted to provide an 
understanding of the reasons behind the ways in which ICT is currently being used 
by Saudi high school teachers. Details of the findings and emerging themes are 
presented in the following sub-sections. 
Lack of ICT resources in the participants’ schools 
The first theme to be identified was the lack of ICT resources in the participants’ 
schools. In addition to exploring the availability of ICT resources by using the 
questionnaires in the quantitative phase of this study, it was examined further during 
the qualitative interviews. This was to elaborate the context and to obtain a clear 
image about what was really available to the teachers. For example, some teachers 
indicated in their questionnaires that they had computer labs in their schools. 
However, the interview data revealed that those teachers did not have access to the 
labs for a number of reasons. The participants’ access to available ICT as found from 
the interviews is presented in Table 6.3. 
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Table ‎6.3 
ICT Availabilities in the Participants’ Schools 
Teacher 
ICT resources From the Ministry 
From the 
teacher 
Inside 
Classrooms 
Outside Classrooms 
Arwa 
 
Nil  One mobile projector and a computer lab Laptop and 
mobile 
projector Hanan Interactive white 
boards 
 Science lab: Interactive white boards, one 
computer, one digital camera, and 
visualiser. 
 
Nour Nil Computer lab 
 
Rana Nil Nil 
 
Sarah Nil  Science Lab: One projector. 
 Maths Lab: Interactive white board 
 
Amal Nil  Learning resources room: One projector, 
one mobile projector and one broken 
interactive white board. 
 Science lab:  One broken interactive white 
board. 
 Computer lab: Computers for students. 
 
Hend Interactive white 
boards 
 Science lab: Interactive white boards, one 
computer, one digital camera, and 
visualiser. 
 
Samar Nil Nil 
 
Manal Nil  Learning resources room: computers for 
students 
 English lab: projector, one computer and 
headsets. 
 Arabic lab:  Projector and one computer 
 Science lab:  Projector and one computer. 
 
Sami 
 
Nil  Learning resources room: One computer, 
one projector, and one interactive white 
board. 
 Science lab: One computer. 
 Computer lab: Computers for students with 
Internet connection. 
 
Laptop, iphone 
and mobile 
projector 
Saleh Nil  Science lab: Interactive white board. 
 Learning resources room: Interactive white 
board. 
 Computer lab: Computers for students and 
Internet. 
Computer, 
projector and 
Internet (as a 
donation from 
all teachers to 
equip all 
classrooms). 
 
Faisal Nil  Computer lab: Computers for students and 
Interactive white board. 
 Science lab: Projector and Internet 
connection. 
Nil 
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From Table 6.3, it is evident that there is limited availability of ICT resources 
in the participating teachers’ classrooms. In fact, all participating teachers mentioned 
the lack of ICT resources as the main obstacle towards their effective use of ICT in 
education. The majority of the teachers (n=10) had no ICT resources provided by the 
Ministry of Education inside their classrooms. Only two, Hanan and Hend, 
mentioned that their classrooms were equipped with projectors and interactive white 
boards provided by the Ministry of Education. Due to not having access to ICT in 
classrooms, all teachers except Faisal, stated that they had brought their own devices 
to their classrooms or donated to their schools to equip the classrooms with ICT. For 
instance, Faisal had no ICT equipment inside his classroom nor had he brought any 
to his classes. Saleh, on the other hand, contributed with his colleagues to equip all 
classrooms with a computer, projector and Internet network. The other teachers, as 
noted, had brought their own laptops and projectors mainly to present their lessons. 
Also, besides bringing his laptop and projector, Sami mentioned that he sometimes 
brought his iPhone to search for video clips on “YouTube.” 
Four teachers, Amal, Manal, Sami and Saleh, mentioned that their schools had 
a Learning Resources room which had been supplied by the Ministry of Education. 
The rooms either had some computers for students or had devices like projectors or 
interactive white boards. These learning resources rooms were supposed to be used 
by teachers by scheduling appointments. However all teachers emphasised that they 
would suffer from pressure or conflict as there is only one learning resources room 
for the whole school. According to those teachers, for this reason, they tended not to 
plan to use the learning resources room they had in their schools.  
In addition, ten teachers indicated that their schools had lab(s) for different 
disciplines, for example, Maths, Science, Computer Sciences, or languages. Those 
lab(s), which were also installed by the Ministry of Education were equipped with 
some ICT resources, for example, computers, Internet access, projectors, and/or 
interactive white boards. However, all of the teachers mentioned that they did not 
have the opportunity to use those labs. Some teachers stated that the labs were 
especially for disciplines different to their subjects. For instance, six teachers, 
namely, Arwa, Nour, Amal, Sami, Saleh, and Faisal, indicated that their schools had 
Computer labs, yet these were mostly used for computer courses. Although, some of 
those teachers, Amal and Saleh, and others including Sarah, Hend and Manal, had a 
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lab for disciplines similar to what they were teaching, they could not use them either. 
The teachers stated that it is not enough to have only one equipped room for all 
teachers within the same discipline. According to the teachers, this could lead to 
some conflict between the different classes. For example, Sarah, who was a Science 
teacher, explained that there were five Science teachers including her in her school, 
and they had only one Science lab that had one. Teachers needed to schedule an 
appointment for their classes which was hard to get at the right time because all had 
classes at the same time.  
Interestingly the interview findings suggested a number of implications of the 
rare use of resources in those labs/rooms by all teachers in each school. For example, 
Faisal indicated that the interactive white board had not been used by any other 
teacher in the school although it had been installed for more than two years. It seems 
that factors other than the availability of these rooms were affecting teachers’s use of 
ICT. For instance, Manal, who was an English teacher, had an English lab in her 
school that was equipped with one projector, one computer and headsets. However, 
she mentioned that she had no plan for using it because she had a high teaching load. 
On the other hand, Amal emphasised that the labs or resources room in her school 
were not well equipped, that is, they lacked sufficient amount of ICT resources 
needed for teaching and learning process. For example, she stated that although she 
had a Science lab, it only had one broken interactive white board, so, she could not 
use it.  
 Clearly, the availability of ICT resources might be an important factor 
influencing teachers for not using the technology more frequently. As shown 
previously, most of the teachers had a low level of ICT use, which means that, 
mostly, wherever ICT was being used, it was not being used effectively. Most of the 
teachers had nothing in their classrooms with regards to ICT as shown above. Nearly 
all of the teachers brought or had brought their own devices. However, it has been 
found that all of the teachers used or had used their devices for presentation purposes 
only.  With such a situation, it would be difficult for those teachers to make an 
opportunity for all of their students to use only one laptop.  
Interestingly, although there were similarities between teachers regarding the 
availability of ICT resources, it was found that the teachers differed in their 
frequency of ICT use. For instance, in relation to non-user teachers versus users, 
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although nearly all of the teachers had brought their own devices, some teachers 
continued and some did not. Other differences were found to exist between teachers 
related to their levels of ICT implementation. For example, two teachers, Samar and 
Rana, indicated that their classrooms had no ICT equipment and their schools had no 
lab or learning resources room. However, Samar was at the level of Inaction while 
Rana was at the level of Application. Moreover, the availability of an interactive 
white board in their classrooms did not mean that Hanan and Hend were at same 
level of ICT use. While Hanan was at the level of Investigation, Hend was found to 
be at the level of Application. It seemed that factors other than the availability of ICT 
resources could explain these differences.  
The availability of ICT resources is evidently important. However, and as seen 
earlier, better ICT availability did not guarantee better or more effective use of ICT. 
While Hend was at the Application stage, Hanan and Saleh were at very low stages 
of the effectiveness of their ICT use, despite that they were sharing exactly the same 
conditions in regard to availability. That is, having the same ICT equipment did not 
position those three teachers at the same level of their ICT use. On the other hand, it 
was found that differences exist among the rest of the participants, who had nothing 
inside their classrooms, which means that they were also sharing the same condition 
of ICT availability. As seen previously, some teachers brought their own devices 
although some continued and others did not, while some teachers did not bring 
anything and never used ICT in their teaching. It was found that factors other than 
the availability of ICT resources contributed to those differences as will be described 
in the following sub-sections. 
Teachers’ limited vision of ICT 
One of the most significant themes that emerged from the qualitative analysis was 
related to teachers’ vision of ICT. Teachers’ vision of ICT refers to how teachers 
regard and treat using ICT in education and what aspects they consider when it 
comes to students’ use of ICT (Newhouse, et al., 2002). A number of elements and 
attributes had been explored in order to understand what teachers believed about ICT 
in education. A noticeable relationship was found between teachers’ vision of ICT 
and their level of effectiveness of ICT use as well as the teachers’ levels of TPACK.  
 In general, as discussed earlier, all of the participating teachers were at the 
lower three stages of the Teacher Professional ICT Attributes Framework, namely, 
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Inaction, Investigation and Application, suggesting that ICT was not being used 
effectively by those teachers. Moreover, the analysis of the interview data indicated 
generally low levels of the teachers’ vision of ICT. Slight differences have been 
noted among teachers regarding their vision of ICT. Those differences were found 
between the three stages of ICT implementation. In other words, all teachers within 
each stage of ICT implementation were found to share the same vision of ICT.  
 Those who were at Inaction stage of their use of ICT, namely, Faisal, Saleh, 
Manal, Samar, and Nour, were not active in the implementation of ICT into their 
classrooms. One teacher, Faisal, never used ICT in his teaching, while the remaining 
teachers had a previous experience with using ICT in their teaching, yet they 
discontinued. These teachers did not consider the use of ICT for any learning 
activities. When they did use ICT, they used it for the purpose of saving time and 
effort only. They had focused on using the available devices only for presenting 
information. Even Faisal, who had never used ICT before, held the same belief. He 
thought that ICT could help to make delivering lessons faster and easier. It was 
interesting to see that all of these teachers gave the same examples when they were 
asked about the benefits of using ICT in education. All teachers agreed: “instead of 
writing things on the board, [we] can just use the projector to present them.”  
Additionally, none of these teachers considered or had a rationale for her/his 
students to use ICT for improving their learning or constructing their knowledge. 
They had not created any opportunity for their students to use ICT either inside or 
outside the classroom. The existence of these types of beliefs could be an important 
factor impacting on those teachers to discontinue their use of ICT. As seen in the 
previous sub-section (Lack of ICT resources in the participants’ schools), with the 
exception of Saleh, all of these teachers’ classrooms had no ICT equipment. Thus, 
bringing the devices to the classrooms and plugging them in was considered to be 
time-consuming which conflicted with their main purpose for using ICT. This may 
have contributed to their discontinued use of ICT as most mentioned that it wasted 
their lesson time. Consequently, they felt uninterested in changing what seemed 
successful. For instance, Nour stated: 
Technology is easier for delivering information… it is supportive, but not 
essential. I mean, if I’m able to explain something (by myself and without 
technology) in an easier and more clarifying way…it is fine. If I have a 
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computer in front of me and I can use it, I will do. Although, I had prepared 
all my lessons on PowerPoint presentations, I did not use them for a long 
while, because, here, there is no technological equipment available. I do 
have my own projector and I was bringing it with me, but, because I had to 
carry it all the time when I went to classrooms and plugging it in to my 
laptop, and so on, this took too much time. I wish if I had a resources room, 
this would save a lot of time and effort. Otherwise, bringing my own devices 
wastes too much of class time. 
Clearly, Nour, like other teachers from her group (Inaction stage), regards ICT 
as a tool to present lessons faster yet she believed that it is not essential. She did not 
focus on the way or the extent that her students may benefit from the use of ICT in 
her classroom. She justified her unwillingness to use ICT as because of the lack of 
ICT resources in her classroom, and because she aimed to deliver her lessons in a 
faster way. It seemed that she preferred her traditional way of teaching without the 
use of the technology but did not want to put this into words.   
Those teachers excused themselves from using ICT as their classrooms lacked 
the necessary equipment. Although, it has been found that Saleh, who had his 
classroom equipped with some ICT resources, was not interested in using them. The 
analysis showed that Saleh was, in fact, holding the same vision of ICT in that he 
believed that ICT is for saving time and effort. It seemed that when Saleh realised 
that using CDs to present information took more time away from his lessons than he 
expected, he returned to his preferred traditional way of teaching without the use of 
the technology. He had been trying to save some time by using ready materials on 
CDs and had been dependent on and directed by his colleagues on that use. His 
criteria in determining to use CDs had been focused on time only, irrespective of 
quality, and without paying any attention to what suited his students’ learning.  This 
type of use had meant that Saleh developed a negative attitude toward using ICT in 
teaching, because by using inappropriate materials, he had found his students not 
interested and not active, so he preferred to teach by himself only and without 
technology. It seemed that the lack of ICT resources may be just an excuse for the 
teachers to not implement ICT in their classroom practices rather what they believe 
about the role ICT can play in teaching and learning has influenced their practice.  
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This result was supported by the finding that those teachers in the more 
advanced stages held more sophisticated beliefs about the use of ICT than those at 
the Inaction stage. The majority of the user teachers had nothing in their classrooms 
in terms of ICT equipment but all of them brought their own devices to their 
classrooms. The lack of ICT resources seemed to not stop them from using ICT in 
their teaching. The actual impact would be related to their vision of ICT. For 
instance, Sarah, Amal, Arwa and Hanan, who were all at the Investigation stage, had 
a slightly more open vision regarding the use of ICT in the classroom than those at 
Inaction stage. Although they tended to use ICT for the purpose of saving time and 
effort, they made some opportunities for their students to use ICT. However, this was 
not specifically connected to learning outcomes. That is, it seemed that teachers 
within this group focused more on the technology than on the learning outcomes. For 
instance, when asked about what she relied on when she decided to implement ICT 
in a lesson, Hanan said that: 
Anyway, technology can be applied in all lessons and, in fact, this is 
required when we want to make an exemplary lesson. I mean, it is not 
necessary to apply technology in all lessons, but, if I want to design an 
excellent and exemplary lesson, technology must be one of its cornerstones… 
if there is no educational supervisor attending my class, I don’t tend to use it 
always. 
This type of view reflected her technocentric thinking whereby she focused on 
fitting the technology in her lessons rather than focusing on what educational 
problems need to be solved. Consequently, these teachers’ use of ICT tended to focus 
on skills or appearance of productivity. In addition, all of these teachers indicated 
that they did not make these activities compulsory, or at least they did not make it 
compulsory to be done using the technology. These teachers believed that if their 
students had opportunities for using ICT would be good for them to they could 
further develop their ICT skills. 
Clearly, while those at the Inaction stage did not have any rationale for their 
students to use ICT, those at the Investigation stage, considered their students’ ICT 
literacy needs to some extent. For example, all these teachers mentioned that students 
occasionally searched the Internet at home for information as homework, prepared a 
PowerPoint, or conducted a small research projects as a free activity. As mentioned 
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by Sarah, as part of the new curriculum, some lessons in students’ subject books 
include activities that require students to search the Internet for information. 
However, when Sarah encountered such activities she did not make them compulsory 
as she believed that not all the students had computers or Internet access at their 
home. Sarah stated: 
If there is homework in their books that needs them to use the Internet, I ask 
them to do so, but, at the same time, I ask those who do not have access to 
the Internet to search for information from other resources. Also, for those 
who use the Internet, it is important to me that they use it by themselves. 
Because this is something wonderful. It means that they become 
knowledgeable on how to get information from the Internet, and by this way, 
students will use the Internet in positive way. 
Another teacher participant, Arwa tended to ask the class in general to apply 
the knowledge they acquired during the lesson. So some students searched the 
Internet for information related to the lesson. Similarly, Amal asked her students at 
the end of each subject unit to do something related to the unit content such as 
bringing pictures or writing an essay. Although Amal did not make it compulsory to 
be done using the Internet, the majority of her students did so. None of these teachers 
indicated that they had any rationale for their students use of ICT to improve their 
learning or construct their knowledge of the subject content. All of these teachers 
viewed ICT as an object to be learned about, and they believed that, whenever their 
students had the chance to use it, this would be beneficial to them to improve their 
ICT skills.  
On the other hand, the teachers at the Application stage, who used ICT daily in 
their teaching, were found to treat ICT more as an instrument. Sami, Rana and Hend 
were all using ICT to increase students’ productivity and engagement. For example, 
Hend’s stated purpose of using ICT to present videos was to save time and effort as 
well as to increase her students’ engagement and understanding of the lessons.  Her 
previously cited use of videos to teach about the preservation of the environment 
indicates her vision of as facilitative. 
Besides focusing on using ICT to present their lessons, Sami, Rana and Hend 
were all also focusing on their students’ use of ICT. Their rationale for asking their 
students to use ICT at home was to improve their thinking and learning and for them 
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to develop their knowledge. For instance, and as previously noted, Rana always 
encouraged her students in every lesson to search the Internet at home to collect 
information or print pictures related to the subject content. She believed that it was 
necessary to support students’ learning. 
It can be seen that these teachers demonstrated a better view of ICT than those 
in the lower stages of ICT implementation. They routinely applied ICT to their 
classrooms practices usually as an enhancement. Besides their focus on using ICT as 
presentation tool, they aimed for their students to use ICT to support their learning 
and to construct their knowledge. This could imply that the clearer the vision of ICT 
a teacher has, the more effective implementation of ICT they would demonstrate. 
Lack of Teachers’ ICT knowledge 
Another significant theme that emerged from the analysis of the qualitative data in 
this study was linked to teachers’ ICT knowledge. Nearly all of the participating 
teachers indicated that they were not satisfied with their ICT knowledge. That is, 
they emphasised that they lacked the appropriate knowledge about ICT in order to 
effectively integrate it into their classroom practices. One of the most important 
components of teachers’ ICT knowledge is their ICT skills, or what is known as 
“technological knowledge.”  Generally, the findings suggested that teachers had low 
to average ICT skills which could be considered as an influencing factor for the 
limited use of ICT in their teaching. For instance, Sami, Hend and Rana described 
themselves as having a moderate level of ICT skills. They all indicated that they had 
knowledge on using the available presentation devices, searching the Internet for 
resources related to their lesson content, and using email and some Microsoft Office 
software applications, such as Word and PowerPoint. On the other hand, Saleh 
indicated that he only knew how to operate CDs in the classroom computer while 
Hanan had greater skills in that she knew how to operate and plug in her laptop to the 
classroom projector to present some of the PowerPoint presentations that she had 
created.  
 The results did not indicate any instance of a teacher at an average stage of 
ICT implementation while having a low level of technological knowledge. The 
findings, however, indicated that some of the lowest stage of ICT implementation 
teachers had an average level of technological knowledge. For example, Manal, who 
was at the Inaction stage of ICT implementation, indicated that she held an 
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International Computer Driving Licence (ICDL) certificate. This licence certifies 
what are considered essential skills, for example, computer essentials, information 
searching, online communication and emailing, word processing and spreadsheets 
(ECDL Foundation, 2014). However, in terms of ICT implementation, Manal was at 
the level of Inaction, which is the lowest level in the Teacher Professional ICT 
Attributes Framework (Newhouse, et al., 2002). As seen earlier, Manal had no 
involvement with the integration of ICT and had no plans to use it in the future for 
her classrooms. Moreover, Nour, who also was at the level of Inaction, mentioned 
that she had completed a general computer course. It seemed that having 
technological knowledge alone was not sufficient for those teachers to achieve 
effective ICT implementation. 
On the other hand, differences were noted among teachers in terms of their 
TPACK. While, Manal and Nour described themselves as having general ICT skills, 
they indicated a lack of TPACK knowledge. In reality, all the teachers who were at 
the Inaction stage admitted to having little or no TPACK. Whereas, those who were 
at Investigation and Application stages indicated having low and average levels of 
TPACK, respectively. This may imply that a possible relationship exists between 
teachers’ TPACK and level of ICT use effectiveness. That is, these findings may 
support the TPACK theory in which the greater TPACK a teacher has, the more 
effective ICT implementation is demonstrated by the teacher. 
Absence of ICT Policy  
ICT policy and planning is another theme that emerged as a possible significant 
factor influencing teachers’ levels of ICT implementation effectiveness. Based on the 
analysis of the interviews, the findings suggested that none of the teachers’ schools 
had any established written policy to guide classroom practices for effective use of 
ICT at student, teacher, or systems levels. 
Most of the teachers did not know what the term “ICT policy” meant. When 
the researcher explained it to the teachers, they stressed that they had not been 
exposed to any formal documents related to ICT policy whether issued by their 
schools or sent to them by the Ministry of Education. Moreover, according to the 
teacher participants, educational policies are generally issued by the Ministry of 
Education and distributed to all schools in notices or in the form of circulars. 
Usually, when the schools’ principals receive, for example, a circular from the 
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Ministry of Education, they hold a short meeting with the teachers to ask them to 
read the educational circular and sign the back of it as proof that they have been 
informed about its contents. Nearly all teachers indicated that they had never read an 
educational circular that would relate to ICT implementation. Only one teacher, 
Hanan, described it as “hardly ever” to indicate if she had an encounter with any 
circular addressing ICT implementation in classroom practices, although she had 20 
years of teaching experience. 
Unavailability of ICT Planning  
All teachers stressed that their schools had no long-term plan in place for the use of 
ICT. Only one teacher, Amal, mentioned that her school had prepared a brief 
document just outlining the school’s needs in terms of technological devices and sent 
it to the Ministry of Education without receiving any response from them even 
though it had been sent a long time ago. As shown in the Table 6.3, Amal’s school, 
like the majority of other schools, lacked appropriate ICT facilities. Her school had a 
Learning Resources room and a Science lab although each had a broken interactive 
white board and Amal’s classroom had nothing regarding ICT resources. 
Furthermore, Saleh raised the issue of the centralisation of planning and how it is 
exclusive to the decision makers in the Ministry of Education. He noted that it is rare 
that teachers’ suggestions or feedback are taken seriously in the process of proposing  
and legislating educational planning and reforms that are usually done directly by the 
decision makers in the Ministry of Education. Saleh elaborated his opinion further by 
stating that the student subject book had some serious misprints and he had asked his 
educational supervisor to inform the Ministry of Education of those misprints. His 
supervisor emphasised to Saleh that he had sent a letter to the Ministry of Education 
to correct those misprints, yet, he had not received any response. Saleh indicated that 
the issue had not been resolved, despite the passage of three years.   
Lack of ICT use monitoring and evaluating  
In addition, all teachers indicated that their schools did not have a system for 
monitoring or evaluating the implementation of ICT within the schools. For instance, 
Amal stated that there were no monitoring programs or plans to ensure teachers’ 
integration of ICT in her school. There was only the general annual assessment made 
by the school principal which usually did not consider or incorporate teachers’ use of 
ICT. Another teacher, Hend, also mentioned that although her educational supervisor 
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occasionally asking her to consider using ICT in teaching, it was not compulsory. 
There was no any evaluation for using or not using the technology in the classrooms. 
More interestingly, Saleh indicated that when an educational supervisor attended his 
classes, he was not interested in whether ICT was integrated in his teaching practices 
or not. He was not even interested in the teaching strategies Saleh used. The only 
thing the educational supervisor cared about was to check if the teacher was 
following the curriculum plan which was imposed by the Ministry of Education. This 
could partially explain why Saleh tended not to use ICT in his classroom practices. 
Saleh emphasised many times that he was most concerned about finishing the 
curriculum in the allotted time.  
Similarly, a lack of monitoring or evaluating of teachers’ use of ICT could 
partially explain why some teachers discontinued the use of their laptops and 
projectors. This can be seen in the lack of enthusiasm they expressed towards using 
their devices again in their teaching practices. This could be linked to the lack of 
monitoring systems in the schools in general, to push teachers to integrate ICT in 
classrooms. In fact, some teachers implied that there was no reason to bother 
themselves to think about integrating ICT in classrooms, if there were no 
performance clauses or incentives to push them to consider ICT implementation.     
Lack of motivation   
A lack of motivation for teachers to integrate ICT in classrooms might be influencing 
teachers’ use of ICT. Some teachers mentioned that there was no tangible motivation 
from the educational community to use ICT. For instance, Faisal, who was at the 
Inaction level of ICT implementation, believed that it was not fair for him to have to 
use ICT in his teaching when he could see other teachers being comfortable as they 
used the traditional way of teaching without integrating any ICT. Faisal called for 
more motivation and he emphasised that the motivation does not need to be financial. 
He suggested decreasing the teaching load of teachers who integrate ICT in their 
teaching from 24 to 15 classes per week, so the teachers could prepare and plan for 
using ICT in teaching. 
Lack of Time 
All teachers mentioned a number of problems linked to the lack of school support 
towards effective ICT implementation. The lack of time to use ICT inside their 
classrooms was one of the most frequent obstacles stated by the participating 
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teachers. Many teachers indicated that they did not have time to even think about 
integrating ICT into their classrooms practices. For example, as previously noted, 
Saleh referred to this as a “time issue” suggesting that he could not cover the 
required curriculum content if he made use of technology.  Similarly, Manal spoke of 
the time issues caused by a heavy workload imposed by the reformed curriculum and 
a shift to an urban school with larger classes. 
Similarly, Hend also indicated: 
For the class time, it is inadequate. Now, with the reformed curriculum, the 
new strategies and worksheets…they want us to do all that within 45 minutes 
only. This is absolutely huge obstacle for integrating the technology. 
The teachers stated that they had either extensive curriculum or high teaching 
loads. Moreover, many teachers added that they had too many students in their 
classrooms which made it hard for them to provide good opportunities to their 
students to use ICT inside the classrooms. Some mentioned that they had about 40-
53 students per classroom on average. All of these issues seemed to influence 
teachers’ time to work on integrating ICT into their classrooms.  
Lack of technical support and maintenance 
All teachers emphasised that their schools lacked technical support services. All of 
the participating teachers stated that their schools did not have a technician who they 
could refer to if or when they had any technical problems. The absence of technical 
support services seemed to discourage many teachers in their use of ICT for 
teaching. Even when schools were equipped with some ICT resources, such as was 
the case with Saleh, Hanan and Hend’s schools, the unavailability of technicians 
made many teachers in those schools avoid using the available devices in their 
classrooms. Hend noted that the lack of technical support discouraged teachers in her 
school from using the interactive white boards which had been purchased by the 
Ministry of Education. 
Furthermore, all teachers noted the lack of regular technical maintenance in 
their schools. The teachers indicated that this type of service was supposed to be 
established by the Ministry of Education, and usually, if there were any technical 
problems or breakdowns, the school principal needed to contact the department to 
send someone to address the problem. However, many teachers noted that the 
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maintenance services took considerable time to come to the school to fix their 
problems, and in most times, the school ended up hiring a private company paid for 
out of the school budget or even out of the budget of the teachers. Lacking technical 
maintenance services was considered by most of the participating teachers to be a 
significant obstacle as it left their devices broken for long time which influenced 
their use of them in teaching. 
Lack of professional development 
One of the most significant themes which emerged from the qualitative analysis was 
linked to the lack of professional development. Nearly all of the participating 
teachers considered this factor to be one of the most influencing factors with respect 
to their lack of knowledge, and then their level of effective use of ICT. Table 6.4 
shows all training courses that had been taken by the participating teachers and 
whether these were provided by the Ministry of Education. 
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Table ‎6.4 
Training Courses Taken by the Participating Teachers, ordered by Teachers’ Levels of ICT 
Implementation 
Name 
Training 
program 
Details 
From the Ministry of Education Self-funded 
Nour 
 
Yes Nil General computer skills 
Saleh Yes Very Basic skills (operating 
computers, writing emails) 
 
Nil 
Manal Yes Nil International Computer Driving 
Licence – ICDL 
Faisal Yes PowerPoint General computer skills (Word, 
Excel, PowerPoint, Visual Basic) 
 
Samar Yes School and technical equipment 
 
Nil 
Amal Yes Nil General computer skills (Word, 
Internet) 
 
Arwa 
 
Yes Email Nil 
Hanan 
 
No Nil Nil 
Sarah Yes Digital camera, Digital microscope, 
Projector, Searching on the Internet 
 
Nil 
Sami Yes PowerPoint 
 
Nil 
Hend No 
 
Nil Nil 
Rana Yes 
 
Nil General computer skills 
 
As can be seen from Table 6.4, very few training courses offered by the 
Ministry were undertaken by the teacher participants. Six teachers indicated that they 
had never undertaken any professional development from the Ministry of Education 
although the majority of those teachers had about 15-20 years teaching experience. 
Furthermore, the quality of the training courses provided seemed to be focusing more 
on teachers’ technical proficiency as opposed to pedagogy. The majority of the 
training courses were about operating computers, emailing, PowerPoint, or searching 
the Internet. For example, only one teacher participant mentioned that she had taken 
a training course about interactive white boards, although she complained that her 
training was only 3 hours. 
 Moreover, those who did not have the chance to attend training courses 
provided by the Ministry of Education, they would have had to pay for training 
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courses out of their own personal cost. All training courses, however, were provided 
by private companies and were about general computer skills rather than on using the 
technology for educational purposes. In fact, the findings indicated that most of those 
teachers took their only courses a long time ago, some of them, such as Amal, Faisal 
and Nour, more than ten years ago.  
 The majority of the teacher participants had taken only one training course in 
their entire profession. The lack of the number of training courses could be a main 
factor in teachers’ limited knowledge. Also, the absence of training that dealt with 
practical methods for effective ICT implementation in schools could be the direct 
cause of the teachers’ low scores on the TPACK. Nearly all of the teacher 
participants indicated the importance of and the need for professional development in 
order to raise their knowledge. They called for increasing the number of training 
courses provided by the Ministry of Education.  
 In addition to the lack of training courses, the majority of the participating 
teachers noted the ineffectiveness of the training courses in developing the teachers’ 
knowledge, either because they were not practical or they had been provided with 
insufficient time. Nearly all of the teachers asserted the importance of training 
courses to be practical and meet their needs. They indicated that they needed to see 
and understand how ICT could be applied to their practices in an effective way. They 
mentioned that knowing the technical function of a device or an application is not 
sufficient for them to apply it to their teaching. Instead of sitting and listening to the 
trainers, some teachers suggested that the training should be in the form of 
workshops, so that teachers could participate, interact and apply what they are 
learning.  
Moreover, the length of the training courses was considered by the 
participating teachers to be influential on the level of their comprehension of the 
topics of those courses. Many teachers stated that two to three hours or even a few 
days was insufficient for them to fully understand all of the ideas provided to them. 
Some teachers suggested that professional development should be continuous at their 
schools.  
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6.4 SUMMARY OF THE QUALITATIVE ANALYSIS 
This chapter has presented the analysis of the qualitative data collected during Phase 
Two of this study. In this phase, the data were collected by semi-structured 
interviews conducted with 12 high school teachers employed in the public schools of 
AL-Madinah administrative area of Saudi Arabia during the 2012-2013 school years. 
With regard to Research Question #1, both inductive and deductive analysis 
methods were employed. The analysis revealed that the use of ICT by most of the 
teachers, in general, was not effective. In fact, all the teacher participants who were 
using ICT, or had used it before, used it mainly as a presentation tool with little or no 
hands-on activity for students.  
Further analysis was conducted to provide an understanding of the reasons 
behind the ways in which ICT is currently being used by Saudi high school teachers. 
While all teachers shared a number of factors, teachers’ level of TPACK knowledge 
was found to be the most influential factor that affected their levels of effective ICT 
implementation. The next chapter discusses the main findings that emerged in this 
study. 
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Chapter 7: Discussion and Conclusion 
With the potential that it offers, ICT has become a prominent feature of educational 
reform efforts around the world. Saudi Arabia, like many other countries, has 
allocated a substantial budget for ICT implementation in the education system. 
However, a growing body of research studies conducted in other countries has 
demonstrated that ICT implementation in schools is not at the desired level. In order 
to justify continuity of investment in ICT in education, finding out how teachers 
implement ICT into their classroom is becoming more important. A strong emphasis 
has been found in the literature to examine the way teachers integrate ICT to assure 
that they integrate it effectively in their practices. 
Limited research has been conducted on the use of ICT in Saudi high schools. 
While what has been undertaken has produced useful information, there had not been 
an evaluation of the extent to which ICT is being used effectively by teachers in 
Saudi high schools. The focus of previous research has been on examining the type 
of ICT being used or the frequency of its use. In contrast, the current study made use 
of the Teacher Professional ICT Attributes framework (Newhouse et al., 2002), the 
LoTi Digital Age framework (Moersch, 2010) and TPACK theoretical framework 
(Mishra & Koehler, 2006). This was to provide a better understanding of the position 
of Saudi teachers with regards to implementation of ICT and to explore what factors 
affect this implementation. Specifically, the aims of this study were: 
1. to explore the extent to which Saudi high school teachers have effectively 
implemented ICT into their classroom practices. 
2. to describe Saudi high school teachers’ level of technological pedagogical 
and content knowledge (TPACK). 
3. to explain the effective use of ICT by examining the effect of variables 
including: the TPACK construct; the availability of ICT resources; policy 
and planning; and management and support on Saudi High school 
teachers’ stages of ICT implementation. 
To achieve these aims, a sequential mixed method design was adopted through 
conducting two phases of data collection. Phase One involved surveying 251 Saudi 
high school teachers employed in the public schools of AL-Madinah administrative 
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area of Saudi Arabia during the 2012-2013 school years. The quantitative 
questionnaire was used to examine Saudi high school teachers’ ICT implementation 
levels, and some other variables, including: the TPACK construct; the availability of 
ICT resources; policy and planning; and management and support. Additionally, data 
from the quantitative survey were used to examine the relationships between the 
dependent variable (teachers’ level of ICT implementation) and some of the 
independent variables, for example, teachers’ TPACK constructs.  In Phase Two, the 
implementation of ICT was further explored using qualitative interviews with 12 
Saudi high school teachers to provide an in-depth understanding answering ‘‘why’’ 
and ‘‘how’’ Saudi high school teachers implement ICT into their classroom 
practices. Also, this qualitative element was employed to ensure the trustworthiness 
of the quantitative findings. 
Both quantitative and qualitative data methods were employed to analyse the 
data in order to answer the research questions. The analysis of the quantitative data 
began with conducting preliminary analyses in which the issues of missing values 
and assumption of outliers and normality were addressed. Validity and reliability 
were then demonstrated using exploratory and confirmatory factor analysis for the 
main scales used in this phase. Percentages, frequencies and descriptive analysis of 
means and standard deviations were used to report Saudi high school teachers’ level 
of technological pedagogical and content knowledge (TPACK) and level of ICT 
implementation. Standard multiple regression analysis was performed in order to 
predict which of the independent variables (the TPACK construct; the availability of 
ICT resources; policy and planning; and management and support) have the greatest 
impact on the teachers’ level of ICT implementation (dependent variable). The 
analysis of the qualitative data involved employing both inductive and deductive 
analysis methods in order to understand to what extent, and how, and why Saudi high 
school teachers use or do not use ICT effectively. The results of the analysis of the 
quantitative and the qualitative data were presented in Chapter 5 and Chapter 6, 
respectively.  
This chapter discusses the integrated findings derived from both phases. It is 
divided into two main parts: the first part (Section 7.1) focuses on discussing the 
main findings that emerged in this study in relation to previous empirical and 
theoretical literature. The second part of this chapter (Sections 7.2 to 7.7) summarises 
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the findings of the study, draws the study to a conclusion and provides implications 
for practice and future research. It also includes a consideration of limitations of the 
study. 
7.1 KEY FINDINGS 
In the following sub-sections, six key findings which emerged from the data analysis 
from both phases of the current study are discussed in relation to previous literature. 
These key findings are: 
 Key Finding # 1: Saudi high school teachers demonstrated low level of 
effectiveness of ICT implementation.  
 Key Finding # 2: Saudi high school teachers demonstrated low to 
moderate levels of TPACK.  
 Key Finding # 3: Teachers’ TPACK was the best predictor of the 
effectiveness of ICT implementation. 
 Key Finding # 4: Teachers’ vision of ICT in education seemed to have an 
influence on their levels of effectiveness of ICT implementation.  
 Key Finding # 5: The teachers who sustained ICT implementation did so 
with a higher level of effectiveness. 
 Key Finding # 6: Availability of ICT resources, policy and planning, and 
management and support were generally important requirements to ICT 
implementation. 
 The first and second key findings (Findings # 1-2) are linked to the first and second 
aims of this study while the remaining four key findings (Findings # 3-6) are related 
to the third aim of this study. 
7.1.1 Key finding # 1: Saudi high school teachers demonstrated low level of 
effectiveness of ICT implementation  
Generally speaking, Saudi high school teachers participating in the current study did 
not implement ICT into their classroom practices effectively. The results of the 
statistical analysis of the LoTi Digital Age Survey data from the quantitative phase 
indicated that most of the participants, that is, more than three-quarters, were at the 
first three levels of ICT implementation. These three levels are Level 0 - Non-use, 
Level 1 - Awareness, and Level 2 - Exploration. According to the Teachers’ Level of 
ICT Implementation (LoTi) framework (Moersch, 2010), the first three levels of ICT 
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implementation are characterised by either no use at all or uses that support lower-
order cognitive goals. The participating Saudi high school teachers in AL-Madinah 
administrative area had the greatest number of respondents placed into LoTi Level 1 
- Awareness, and LoTi Level 2 - Exploration. Teachers at LoTi Level 1 - Awareness 
typically used ICT mostly either for demonstration, enhancing lectures or 
presentations, or for curriculum management tasks such as taking attendance, using 
grade book programs, accessing emails, or retrieving lesson plans. At this level, little 
ICT use by students is evident and, if any, usually this use is unrelated to the learning 
focus, for example as a reward. Teachers at LoTi Level 2 - Exploration 
characteristically use ICT for extension activities or information gathering tasks that 
support lower cognitive skills development such as drill and practice. The second 
greatest number of respondents was placed into LoTi Level 0 - Non-use. Teachers at 
this level are not implementing ICT in the classroom, either due to lack of access or 
due to the teachers having a perception of ICT as inappropriate for students’ 
learning. Remarkably smaller number of teachers scored at Level 3 - Infusion or 
higher. ICT uses by teachers placed at Level 3 - Infusion and higher, ranged between 
uses that support higher order thinking skills, that is, application, analysis, synthesis 
and evaluation, to implementation strategies that provide all-day access for students 
to ICT resources to use them seamlessly to support their self-directed learning. 
Students of teachers at the highest level used ICT to expand their experiences and 
collaboration beyond the school and in the local community. 
The quantitative results of this study (see Chapter 5) were supported by the 
results of the qualitative analysis of the interview data (see Chapter 6). The 
qualitative results suggested that all of the 12 participants were at the first three 
stages of ICT implementation of the Teacher Professional ICT Attributes 
Framework: Inaction, Investigation and Application, with most (10 teachers) at the 
first two stages. Inaction stage teachers were found to be not active in the 
implementation of ICT into the classrooms. That is, they exhibited no behaviour 
related to the use of ICT, either because the unavailability of ICT resources in the 
classrooms and/or other facilitative factors, or the general lack of the teachers’ 
interests being involved with the use of ICT for education. The Investigation stage is 
the stage in which teachers start to develop an interest in using ICT with students and 
begin to act on this interest. Generally, at this level, teachers regarded ICT as an 
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object to be learned about and considered students’ ICT literacy. ICT was used rarely 
and for activities that were not specifically connected to the students’ learning 
outcomes. Implementation strategies mainly tended to focus on product appearance 
or students’ ICT skills. Those teachers at the Application stage were using ICT 
regularly in their classrooms practices. Their use of ICT was still not fully and 
directly connected to the learning outcomes yet did consider students’ productivity 
and engagement in ICT implementation to some extent. In this stage, the 
implementation of ICT is usually an enhancement to classroom activities but is rarely 
critical to the learning environment (Newhouse, et al., 2002). According to the 
criteria of the Teacher Professional ICT Attributes Framework (Newhouse et al., 
2002), Saudi high school teachers’ use of ICT did not cross the critical use border, 
which means that their use of ICT was not critical to the support of learning 
environment, or for students to achieve learning outcomes. This implies that 
participant teachers did not effectively integrate ICT in their classroom practices as 
they did not exploit the characteristics of ICT to support students’ learning. 
The finding that Saudi high school teachers in AL-Madinah administrative area 
showed a low level of effective ICT implementation is consistent with the findings of 
previous research studies conducted in different cities in Saudi Arabia (Al-Alwani, 
2005; Almaghlouth, 2008; Oyaid, 2009) where it was found that Saudi teachers 
appeared to be limited users. For example, the results of Oyaid’s (2009) study, which 
was conducted in Riyadh City to explore the perceptions of Saudi secondary school 
teachers’ ICT use and its relation with broader educational goals, concluded that 
Saudi teachers’ use of computers is still in the early stages of implementation. 
Furthermore, the finding of the current study is supported by the growing body of 
international research studies which  has demonstrated that many teachers are not 
using ICT effectively in their classrooms (Cuban, et al., 2001; Wozney, et al., 2006). 
The majority of the literature documents the widespread existence of this problem. In 
terms of frequency of ICT use, the findings of the current study noted a slight 
increase in the number of users compared to previous research. For instance, Al-
Alwani (2005) conducted a study to investigate level of information technology 
integration among Science teachers in Yanbu City in Saudi Arabia. He indicated that 
the frequency of use of ICT resources for educational activities was low. Most of the 
teachers in his study did not use any information technology in their teaching 
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practices. While there was still a great number of non-user teachers in the current 
study, most of the teachers in this study found to be using ICT in their classroom 
practices even though this use was infrequent, once a week at most. 
Although there was a slightly increased number of user teachers, there is 
evidence from the current study that the quality of their use seemed to be not 
improved. In Almaghlouth’s study (2008), the digital projector was the most 
frequently used tool for almost all of the science teachers who stated that they used 
ICT in their classrooms. Furthermore, Oyaid (2009) found that most teachers used 
ICT mainly to deliver their lessons using traditional methods but with new ways of 
information presentation, such as showing videos, pictures, and sound. Consistent 
with those studies, the current study indicated that Saudi teachers were found to use 
ICT mainly as a presenting tool to display PowerPoint slides, pictures or video clips. 
The analysis of the qualitative interview data confirmed that all participant teachers 
focused mainly on using projectors to deliver information to their students. No 
teacher mentioned using other devices such as interactive white boards despite their 
availability in some cases. This result, along with the findings from the previous 
Saudi studies, implies that the Saudi teachers’ use of ICT, in general, was still not 
effective. According to Leach and Moon (2000), using computers only for word 
processing or presentations does not indicate  “effective” implementation of ICT. In 
reality teachers in the current study used ICT to maintain, instead of transform 
existing educational practices despite increased availability. This result is similar to 
those reported by many research studies, for example, Cuban, Kirkpatrick and Peck 
(2001), Tezci (2009) and Wozney, Venkatesh and Abrami (2006).  
As has been found in the literature, effective ICT implementation involves 
using ICT as knowledge construction tools rather than instructional tools (Jonassen, 
et al., 1998). The further analysis of the qualitative interview data, where the main 
aim was to understand how teachers implemented ICT in their education, showed 
that, when ICT implementation took place in classrooms, it did so within a traditional 
approach to teaching. The majority of Saudi high school teachers seemingly 
advocated the use of ICT as instructional tools to present facts and information to 
their students focusing on whole classroom teaching rather than individual learning. 
It seemed that when implementing ICT, the teacher was the person who gave 
information and transmitted knowledge, while students were listeners having a 
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passive role in the classroom. The teaching seemed to be more teacher-centred rather 
than student-centred. Effective ICT implementation promotes constructivist learning 
environments where students learn through purposeful activities in which they are 
active participants rather than passive receptors of information. In other words, 
effective ICT implementation enhances students’ learning on an individual basis 
when students are involved in intentional and student-centred activities that enable 
them to engage actively in setting their own goals for learning and determining the 
resources and process for reaching those goals (Brown, 2004; Pedersen & Liu, 2003).  
For ICT implementation to be effective, teachers must use ICT as mindtools to 
assist students in organising and interpreting what they learn, allowing students to 
“function as designers,” and use ICT as cognitive amplification tools “for 
interpreting and organizing their personal knowledge” (Jonassen, et al., 1998, p. 24). 
As has been found from the quantitative and the qualitative analyses of this study, the 
majority of Saudi high school teachers’ use of ICT was found to be more focused on 
supporting development of lower level cognitive skills. Whereas, using ICT 
effectively involves using it in a way that enables students to engage in critical, 
higher order thinking about content (Jonassen, 2000; Kirschner, 2006). For instance, 
instead of teachers only using projectors to present information to students, which 
only support students’ learning at the level of Knowledge or Understanding, students 
can engage in the learning process by using tools including: databases, semantic 
networks, spreadsheets, systems modelling tools, intentional information search 
engines, visualisation tools, multimedia publishing tools, live conversation 
environments, and computer conferences, as cognitive tools to learn (Jonassen, 2000; 
Jonassen, et al., 1998; Kirschner & Erkens, 2006). 
Similarly, the Australian Curriculum proposed that using ICT as a tool for 
learning enables students to: “efficiently and effectively access digital information to 
assist with investigating issues, solving problems and decision making, 
communicate, share and work collaboratively in local and global environments and 
develop new thinking and learning skills to support learning” (Curriculum 
Corporation, 2006, p. 2). In this way, students can take a more active role in their 
learning rather than being a passive observer or listener (Balanskat, et al., 2006; 
Cradler & Bridgforth, 2002; Gao & Hargis, 2010; Saleh, 2008). Consequently, 
teachers can experience the positive impact of using ICT in education as has been 
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found in the literature, in which, ICT is perceived to have many advantages in 
education including: pursuing problem-solving skills, fostering collaborative 
learning, providing flexible learning opportunities and increasing productivity (Bitter 
& Legacy, 2008; Chambers, 2011; Hatt, 2007). 
Thus, it seemed that Saudi high school teachers in the current study still cannot 
recognise or take advantage of the documented positive impacts of using ICT in 
education as they typically did not use it effectively. The optimum impacts of using 
ICT will not be obtained unless ICT is used effectively. As has been discussed 
earlier, one of the most significant aspects of the effective use of ICT in education is 
considering constructivist learning. The implementation of ICT should take place in 
the context of developing teaching strategies for effective constructivist learning 
environments. ICT should be used in ways that enable teachers to act as a facilitator 
to help students in engage in meaningful learning and that will not occur if ICT is 
used in traditional ways of teaching. For example, as was found in the current study, 
most Saudi high school teachers’ students sat at their desks doing nothing except 
listening to their teachers delivering lessons by presenting some PowerPoint slides or 
video clips. When ICT is used in this way, it is no more effective at teaching students 
than the teachers themselves because the role of students in such a situation is to 
learn from the information presented by ICT, just as they learned from information 
presented by their teachers (Howland, Jonassen, & Marra, 2012). In fact, students 
were learning from ICT rather than learning with ICT and these are two distinct 
styles of ICT implementation.  
When students learn from ICT, they passively obtain knowledge from 
information presented by ICT; when they learn with ICT, students actively use it to 
construct their own knowledge (Gunter & Kenny, 2004). Learning from ICT has 
been described in the literature as a “traditional” method of implementing ICT in 
education (Eteokleous, 2008). It is described as “traditional” because it was the 
dominant style of ICT implementation in the 1970s where students’ activities were 
directed towards acquiring pre-specified knowledge, for example, using drill and 
practice and simple tutorials. Those types of activities emphasised lower-order 
cognitive goals and supported direct instruction (Eteokleous, 2008; Howland, et al., 
2012; Moersch, 2010). With the development of ICT in subsequent years, the 
landscape of educational technologies has changed rapidly, and researchers and 
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educators have recognised how powerful ICT can be to learn with. It has been 
emphasised in the literature that ICT cannot teach students as it does not have an 
educational value in itself rather students learn when they use it as learning tools to 
learn with.  
The current study indicated that the role of ICT was still limited to the 
traditional delivery of lessons to students, even when some teachers reported some 
use of ICT by their students. This did not exceed using ICT to reproduce what the 
teachers or the subject book told them or most times what they copied from the 
Internet. The nature of students’ learning can be changed if the teachers consider 
engaging their students in more meaningful learning when students learn through the 
use of ICT to inquire, experiment, design, communicate with others, build 
communities, write, build models, and visualise (Howland, et al., 2012). Only then 
will they be engaged in higher levels of cognition and thinking, for example, problem 
solving and critical thinking (Eteokleous, 2008; Howland, et al., 2012). ICT should 
be used by teachers in ways that enable students to learn with it to, for example, 
construct their own knowledge, make conversation, articulate what they know, 
collaborate with others and reflect on what they have learned, instead of learning 
from ICT where students receive, repeat and reproduce information. Thus, 
understanding that most of the Saudi high school teachers used ICT in a way that 
made their students, at best, “learn from” the ICT, could partially explain the 
teachers’ low level of effective ICT implementation.  
Other important aspects of effective ICT implementation are that the ICT 
implementation process should begin with the identification of an educational 
problem and deciding what students, teachers or schools want to achieve, not with 
the existence of technology (Neyland, 2011; Tezci, 2009). What has been found in 
the current study was that most Saudi high school teachers seemed to be 
“technocentric” which means that their focus was always on the technology itself. 
When making decisions about using ICT in their classrooms practices, most of the 
teachers tended to start with a consideration of the technology and how to make use 
of it, then, considering students’ learning last, if at all. That is, it seemed that the 
majority of teachers focused more on the technology than on the learning outcomes. 
For instance, Hanan stated when she was asked about what she relied on when she 
had decided to implement ICT in a lesson: 
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Anyway, technology can be applied in all lessons and, in fact, this is 
required when we want to make an exemplary lesson and be of satisfaction. I 
mean, it is not necessary to apply technology in all lessons, but, if I want to 
design an excellent and exemplary lesson, technology must be one of its 
cornerstones… if there is no educational supervisor attending my class, I 
don’t tend to use it always. 
This type of view reflected her technocentric thinking whereby she focused on 
fitting the technology in her lessons rather than focusing on what educational 
problems need to be solved. Consequently, these teachers’ use of ICT tended to focus 
on productive appearance or on skills at best. This also could be linked to their 
purposes for using ICT. The majority of Saudi high school teachers in this study 
strongly held the vision that use of ICT was to save them time and effort and to 
facilitate the delivery of information which is highly consistent with the dominant 
traditional philosophy of teaching they hold.  
In reality, those aspects of effective ICT implementation might interconnect 
and could be seen as a cycle in which, when a teacher embraces the traditional 
teaching philosophy, she/he will tend to focus more on delivering lessons to students. 
This leads to paying more attention to the existence of technology to figure out how 
to make use of it (or “fit” it) in the classroom practices, in order to save time and 
effort in this delivery process. On the other hand, those who believe more in the 
constructivist learning theory are likely to care more about their students’ learning 
outcomes than the technology itself. While there was no teacher in this study who 
appeared to fully implement constructivist strategies, a few teachers mentioned that 
they had always encouraged their students in every lesson to search the Internet at 
home to collect information or print pictures related to the subject content. In 
addition to their focus on using ICT as presenting tool, they believed that ICT helps 
to expand the students’ perception which they believed could improve students' 
learning. Those teachers were found to be at moderate level of effective ICT 
implementation. They demonstrated a more advanced view of ICT than other 
teachers who had implemented ICT as a presenting tool only and who did not 
consider their students’ use of ICT as necessary to support their learning. These 
findings are well supported by the suggestion made by Honey, et al. (2005) who 
stated that instead of concentrating on ICT use itself, those who successfully 
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implement ICT “show a clear and meaningful connection between technology and 
larger educational goals” (p. 13). 
This also supports the claim that it is important to develop an explicit rationale 
for using ICT in education (Aviram, 2000; Vallance, et al., 2009; Van Melle, et al., 
2003). As was found in the current study, most of Saudi high school teachers do not 
appear to have any clear educational rationale to use ICT in their teaching. As noted, 
their purpose for using it was only for saving time and effort, which could explain 
why they have not implemented ICT effectively and successfully. Despite the efforts 
of teachers to use ICT in their teaching, the teachers seemed to lack direction about 
how ICT might best be integrated into school and classroom practices. It can 
therefore be concluded that they lacked a solid rationale for the adoption of ICT.  
As seen earlier, greater ICT availability did not guarantee more effective use of 
ICT. Most teachers lacked a clear vision and understanding about why they should 
be using ICT in education and what educational problems need to be solved. This 
attitude might be evident even with the schools’ principals or educational 
supervisors. The current study indicated that despite making the effort to make ICT 
more available, principals left the decision to the teachers whether or not they used 
the devices. Furthermore, many teachers indicated that when supervisors attended 
teachers’ classes, they would not be at all concerned if or how the teachers integrated 
ICT in their teaching practices as it was not compulsory. The only thing the 
educational supervisor cared about was to check if the teacher was following the 
curriculum plan imposed by the Ministry of Education. This could partially explain 
why many teachers were most concerned about delivering their lessons and finishing 
the curriculum in the allotted time. 
Moreover, and at the level of policy and planning, nearly all of the teachers 
indicated that they had never read an educational circular that related to ICT 
implementation. All of these indications imply the absence of shared understandings 
(visions) within the educational community (including among policy makers, schools 
principals, educational supervisors, or teachers) about why they should and could be 
using ICT in education. The lack of clear educational rationale behind ICT 
implementation on schools, at all levels, seemed to affect the quality of this 
implementation. As seen in this study, the availability of ICT, if any, led, to some 
extent, to result in traditional teaching, which means that they maintained instead of 
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transformed, existing educational practices. For example, instead of writing the main 
points of a lesson on a white board, most teachers had been presenting them on a 
PowerPoint slide to save time.  
When discussing the implementation of ICT in education, the educational 
community members should always ask questions like: “what education problem(s) 
needs to be addressed?” Instead of asking only “do we have enough ICT in our 
schools?”, the question should become “are the ICT resources available in our 
schools used efficiently to provides the most effective learning opportunities?” 
(Newhouse, 2002b, p. 5; Van Melle, et al., 2003). It has been emphasised in the 
literature that the success of ICT implementation in education means implementing 
ICT “effectively and efficiently in all dimensions of the processes” (Yalin, et al., 
2007, p. 4036). This means that ICT implementation should not be seen as a product 
but rather as a process that needs some critical steps to be successful (Yalin, et al., 
2007). It starts with the identification of educational problems and springs from well-
supported, shared visions about learning to ensure that any solution is consistent with 
them. 
7.1.2 Key finding # 2: Saudi high school teachers demonstrated low to moderate 
levels of TPACK 
The quantitative analysis of the TPACK scale in the current study showed that the 
overall mean score of the total TPACK scale was 73.13 (with a standard deviation of 
17.74). This was an average score indicating that Saudi high school teachers in the 
AL-Madinah administrative area had a moderate level of TPACK knowledge. 
However, a closer examination of the results revealed that just under half of the 
participants (n=113, 44.06%) showed high levels of TPACK knowledge, about a 
third (n=88, 34.78%) had an average level, while 20.55% (n=52) of the participants 
had low levels of TPACK knowledge. 
In the qualitative interviews, each participant teacher was asked whether they 
thought if she/he knew how to use ICT in an effective way to support the different 
pedagogies the teacher may use to teach the subject content. The analysis revealed 
that those teachers who scored low on the TPACK scale were all found to lack this 
type of knowledge. They used terms such as: “No” and “I don’t think so.” However, 
those with a higher TPACK score expressed low to moderate levels of knowledge by 
using terms such as: “little,” “not that much” and “ordinary.” This could imply that 
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some teachers have a misconception about what TPACK actually means. Having 
some technological knowledge along with expressing relatively high self-efficacy 
towards ICT could explain why some teachers received a high score on the TPACK 
scale. Because the quantitative study’s data were drawn from the self-administered 
questionnaires, it is possible that most of the teachers may have overestimated their 
levels of TPACK knowledge on the quantitative survey. That is, it is likely that 
teachers perceived themselves as knowledgeable on TPACK when they felt that they 
mastered one of its sub-domains, for example, technological knowledge. This 
explanation is supported by many research studies (Hervey, 2011; Knezek, 
Christensen, Mayes, & Morales, 2005). For instance, in the study conducted by 
Knezek, et al. (2005), the authors made a comparison of self-report and observer 
ratings of educator technology integration proficiency. They stated that the 
“observers reported the teachers 26.3% lower than the teachers reported themselves” 
(p. 897). This implies that teacher self-report data about ICT knowledge can be 
sometimes misleading. Thus, this study took this into consideration by further 
examining the phenomena during the qualitative interviews to best evaluate teachers’ 
TPACK.  
As discussed earlier, in social science research, such as the current research 
study; no single technique of data collection (survey, experiment, observation, or 
interview) is ideal. Each technique has potential strengths and weaknesses (Abowitz 
& Toole, 2010). For example, questionnaires may be administered to a large number 
of participants and the researchers produce a large amount of data in a short 
timeframe for a fairly low cost. On the other hand, there are several disadvantages to 
this approach. For instance, collecting a large amount of data that can be generalised 
may hinder the researchers’ ability to check the reliability of the responses (Fraenkel 
& Wallen, 2006). Thus, this study adopted a mixed methods design by using both 
qualitative and quantitative approaches which offers more confidence in the validity 
and reliability of the study findings than using only one approach. As has been found 
in the literature, mixed methods approaches can minimise errors that may arise from 
a single approach and confirm data accuracy (Tashakkori & Teddlie, 2003). 
The finding that Saudi high school teachers demonstrated low to moderate 
level of TPACK is inconsistent with findings of a number of studies (Archambault & 
Crippen, 2009; Doukakis, et al., 2010; Karadeniz & Vatanartıran, 2013) where 
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teachers demonstrated a high level of TPACK. This could be because of the 
deficiency of training programs as was found in the current study. In fact, nearly all 
of the participating teachers considered this factor, namely, the lack of proper 
training programs, to be one of the most influential factors with respect to their lack 
of knowledge and, in consequence, their level of effective use of ICT. Half of the 
participant teachers indicated in the qualitative interviews that they had never 
undertaken any professional development from the Ministry of Education, although 
the majority of those teachers had about 15-20 years teaching experience. The 
majority of the remaining teachers had taken only one training course in their entire 
profession.  Furthermore, the training courses provided seemed to be focused more 
on teachers’ technical proficiency as opposed to pedagogy. The majority of the 
training courses were about operating computers, emailing, PowerPoint, or searching 
the Internet. 
This also implied that most of the Saudi high school teachers in this study 
lacked ICT knowledge and skills. Nearly all of the participating teachers indicated 
that they were not satisfied with their ICT knowledge. That is, teachers emphasised 
that they lacked the proper knowledge about ICT in order to effectively integrate it 
into their classroom practices. The finding that Saudi teachers lacked technical 
education and training is consistent with previous Saudi studies (Al-Alwani, 2005; 
Al-Oteawi, 2002; Almaghlouth, 2008). For instance, a study by Al-Oteawi (2002) 
found that the majority of the participants (62%) had not taken computer or Internet 
courses. Additionally, 98% of participants stated a need for staff development in the 
area of information technology in order to improve their skills and knowledge. Al-
Oteawi indicated overall that the participants did not have useful knowledge and 
skills in information technology. To combat the lack of technological knowledge and 
skills, Al-Oteawi’s study suggested that the Ministry of Education should create 
comprehensive staff development programs and plans to aid the implementation of 
technologies into Saudi classrooms. 
The current study suggested that teachers’ level of TPACK knowledge is 
directly linked to the quality and quantity of teachers’ professional development 
programs. It is important for these programs to consider activities around 
pedagogical and content training rather than simply training teachers in the skills of 
using ICT resources. This finding has been supported by an extensive body of 
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research evidence in the literature (Balanskat, et al., 2006; Becta, 2004; Hew & 
Brush, 2007; Koehler & Mishra, 2005; Newhouse, 2002b). For example, according 
to Koehler and Mishra, when educating teachers to effectively use technology, it is 
important to teach technology in contexts that represent the high connections 
between technology, content and pedagogy. Koehler and Mishra (2005) found that 
participants in their design teams “showed a significant shift toward developing 
Technological Pedagogical Content Knowledge, involving the development of 
deeper understandings of the complex web of relationships between content, 
pedagogy and technology and the contexts within which they function” (p. 149). 
7.1.3 Key finding # 3: Teachers’ TPACK was the best predictor of the 
effectiveness of ICT implementation 
The analysis of the multiple regression model in the quantitative phase showed that 
the independent variable of the TPACK construct was the best predictor of the 
effectiveness of ICT implementation. The independent variables – Policy and 
planning, Management and support and Availability of ICT resources – were not 
statistically significant (p > 0.05), which means that these variables did not make a 
statistically significant unique contribution to the regression model. On the other 
hand, the independent variable of the TPACK construct was statistically significant 
(p < 0.05) which indicates that this was the only variable that made a statistically 
significant unique contribution to the regression model. This variable was found to 
have a Beta value of 0.348, make it the best predictor of the effectiveness of ICT 
implementation. This implied that the higher TPACK a teacher has the more 
effective implementation is likely to be.  
 This result was supported by the findings of the qualitative interviews. The 
analysis of the interview data indicated that a noticeable relationship exists between 
teachers’ TPACK level and their level of effective ICT implementation. As was 
discussed in the previous key finding (Finding #2), each participant teacher was 
asked whether they thought that they knew how to use ICT in an effective way to 
support the different pedagogies the teacher may use to teach the subject content. In 
reality, all of those teachers who were at the Inaction stage of ICT implementation 
mentioned not having TPACK. Whereas, those who were at Investigation and 
Application stages indicated having low and average levels of TPACK, respectively. 
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This may imply the possible relationship that exists between teachers’ TPACK and 
level of ICT use effectiveness. 
These findings support the TPACK theory (Koehler & Mishra, 2005; Mishra & 
Koehler, 2006; Thompson & Mishra, 2007) in which the deeper understanding of the 
inter-relationships of TPACK a teacher has the more effective ICT implementation is 
demonstrated by the teacher. The TPACK theory proposes that teachers need 
technological pedagogical and content knowledge rather than simply technical 
competence (Mishra & Koehler, 2006). Koehler and Mishra (2005) defined TPACK 
as the connections and interactions between content knowledge (what to teach), 
pedagogical knowledge (how to teach), technological knowledge (how to do so with 
the use of technology), and the transformation that takes place when combining these 
domains. The theory recognises that in order for teachers to effectively integrate ICT, 
they must understand how technology, pedagogy, and content can interact with one 
another to produce effective discipline-based teaching with ICT (Shin, et al., 2009). 
The current study supported the assumption of the TPACK theory that focusing 
on teachers’ technical competence alone is insufficient to achieve successful 
technology implementation. Analysis of the qualitative interviews indicated that 
some of those teachers at the lowest stage of ICT implementation had only an 
average level of technological knowledge. It seemed that having technological 
knowledge alone was not sufficient for those teachers to achieve effective ICT 
implementation. On the other hand, the results did not indicate any case of a teacher 
at an average stage of ICT implementation while having a low level of technological 
knowledge. This finding supports the TPACK theory in that technological 
knowledge is one of the important domains of knowledge. Mishra and Koehler 
(2006), in their theory, asserted that it is important that teachers have the ability to 
learn and adapt to new technologies. This could also partially explain why Saudi 
high school teachers in the current study demonstrated a low level of effectiveness of 
ICT implementation. The findings indicated that the majority of the participating 
teachers indicated also limited technological knowledge. 
Moreover, the current study supports the claim that has been emphasised in the 
literature that the mere existence of ICT in classrooms does not guarantee effective 
implementation (Koehler & Mishra, 2005). From a quantitative perspective, the 
independent variable –Availability of ICT resources – was not statistically significant 
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which means that this variable did not make a statistically significant unique 
contribution to the dependent variable “effective ICT implementation.” Additionally, 
from a qualitative point of view, it has been found that better ICT availability alone 
did not guarantee more effective use of ICT. For example, while Hend was at the 
Application stage, Hanan and Saleh were at very low stages of the effectiveness of 
their ICT use, despite their having the same access to ICT resources. That is, having 
the same ICT equipment did not cause those three teachers to be at the same level of 
ICT use. On the other hand, it was found that differences exist among the rest of the 
participants, who had nothing inside their classrooms, which means that they were 
also sharing the same condition of ICT availability. As seen previously, some 
teachers brought their own devices although some continued and others did not, 
while some teachers did not bring anything and never used ICT in their teaching.  
The current study employed the TPACK theoretical framework to examine 
why teachers use or do not use ICT effectively. The results, as discussed above, 
emphasised that teachers’ level of TPACK knowledge was found to be the most 
influential factor affecting teachers’ levels of effective ICT implementation. Since 
TPACK is a new theory in the educational field, and there was a lack of evidence 
explaining how TPACK and effective implementation of ICT relate to each other, the 
current study provided a significant contribution to the body of knowledge, which 
contributed to filling the gap in the literature. 
7.1.4 Key finding # 4: Teachers’ vision of ICT seemed to have an influence on 
their levels of effectiveness of ICT implementation  
As mentioned earlier, Saudi high school teachers demonstrated a low level of 
effective ICT implementation. The results of the analysis of the interview data 
revealed that the teachers also had limited vision about how ICT might be used. A 
noticeable relationship was found between teachers’ vision of ICT implementation 
and their level of effectiveness of ICT use. It has been noted that all teachers within 
each stage of ICT implementation were found to share the same vision of ICT use. 
For instance, those who were at the Inaction stage of their use of ICT did not 
consider the use of ICT for any learning activities. When they did use ICT, they used 
it for the purpose of saving time and effort only. They had focused on using the 
available devices only for presenting information. None of those teachers considered, 
or had a rationale, for her/his students to use ICT for improving their learning or 
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constructing their knowledge. The existence of these types of beliefs could be an 
important factor influencing those teachers to discontinue their use of ICT. For 
example, when they realised that bringing the devices to the classrooms and plugging 
them in was considered to be time consuming which conflicted with their purpose for 
using ICT. All of those teachers commented that it wasted their lesson time. 
On the other hand, it was found that teachers in the more advanced stages of 
ICT implementation demonstrated a better view of ICT use than those in the lower 
stages of ICT implementation. That is, they held more sophisticated beliefs about the 
use of ICT than those at the Inaction stage. For example, the Application stage 
teachers, who used ICT daily in their teaching, were found to treat ICT as an 
instrument to increase students’ productivity and engagement. Besides focusing on 
using ICT to present their lessons, the teachers were all also focusing on their 
students’ use of ICT. Their rationale for asking their students to use ICT at home was 
to improve their thinking and learning and for them to develop their knowledge. This 
could imply that the view teachers have about the use of ICT influences how 
effectively they implement it. That is, even when the availability of ICT resources 
and other contextual factors are limited, more effective use of ICT can still occur 
when teachers have more sophisticated views about the use of the technology. 
This finding is consistent with a considerable body of research for other 
regions of the world (Ertmer, 2005; Ertmer, et al., 2007; Garland & Noyes, 2004; 
Hew & Brush, 2007; Li, 2007; Lim & Khine, 2006; Tezci, 2009; Zhang, 2007). For 
example, more research studies have indicated that one of the key determinants of 
whether ICT implementation is successful is the teacher (Albirini, 2006; Ertmer, 
2005; Hew & Brush, 2007; Li, 2007; Lim & Khine, 2006; Newhouse, 2002b; Tezci, 
2009). Furthermore, Ertmer (2005) stated that the decision of whether and how to use 
ICT for educational purposes significantly depends on the teachers and their related 
factors, for example, beliefs, confidence and skills, with regards to ICT 
implementation. Baker (as cited in Ertmer, et al., 1999) described teachers as 
“viewing the computer as either an inspiration or an intrusion depending on the 
meanings and the values they assign to technology” (p. 55).  
Research has suggested that teachers’ attitudes and beliefs may either decrease 
or increase the influence of the other barriers, for example, the lack of resources or 
the lack of technical and administrative support (Hativa & Lesgold, 1996). This is 
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consistent with the current study findings. For instance, the analysis of the qualitative 
interview data indicated that most teachers had similar situations in that they did not 
have any ICT equipment in their classrooms, nor adequate support. As discussed 
previously, some teachers brought their own devices while others did not bring any 
nor did they ever use ICT in their teaching. It has been noted that those teachers who 
continued to implement ICT in their daily teaching demonstrated a more 
pedagogically-focussed vision with respect to ICT use compared to those in lower 
levels of implementation. It seemed that teachers’ uses of ICT differed depending on 
how the teachers view the ICT and the value they assign to the technology. For 
example, with the absence of technology inside the classroom, if ICT is perceived as 
tool to save the class time yet the devices require some time to set up, this then 
conflicts with the teacher’s purpose for using ICT and it is unlikely the teacher will 
assign a high value to implementing it. On the other hand, if ICT is viewed as tool to 
enhance and support students’ learning, the teacher’s perceived value will be higher. 
Although the availability of ICT resources and other contextual factors were 
evidently important, higher levels of ICT implementation were found to occur when 
the vision of ICT use was strong and availability of ICT resources was low than 
when vision was weak and availability was high. This result is supported by previous 
research studies (Ertmer, et al., 1999; Harrington, 1993). Furthermore, the current 
study supported the emphasis in the literature that “teachers, not technology, hold the 
key to achieving integrated technology use” (Ertmer, et al., 1999, p. 55).   
The teachers’ limited vision with respect to the use of ICT in the current study 
could be a result of their limited TPACK. It is possible that the teachers’ vision of 
ICT use mediated the relationship between teachers’ TPACK and their levels of ICT 
implementation. That is, if teachers do not recognise and understand the potential of 
using ICT to their educational practices, it is unlikely that they assign high value to 
its use. If teachers understood ICT merely as a way to present information, it is 
unlikely they would view it as a tool that students can use to learn with. It was 
evident that most teachers in the current study were not aware of the potential of ICT 
to students’ learning. The literature shows that relationships exist between teachers’ 
knowledge and skills and other teacher-related factors. For instance, Newhouse 
(2002b) indicated that many teachers who lack the knowledge and skills to use 
computers are also not enthusiastic about the changes associated with bringing 
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computers into their classroom practices. Furthermore, teachers’ attitudes towards 
computers have been found to be significantly influenced by teachers’ computer 
competence (Albirini, 2006). Al-Oteawi (2002) found that teachers who 
demonstrated negative or neutral attitudes toward the use of ICT in teaching 
practices lacked knowledge and skill about ICT. 
7.1.5 Key finding # 5: The teachers who sustained ICT implementation did so 
with a higher level of effectiveness 
The results of the current study noted that three of the teachers who participated in 
the qualitative interview sustained implementation of ICT in their classrooms 
practices and with a higher level of effectiveness. All of those teachers who 
continued using ICT in their daily teaching were at the Application stage. In contrast, 
all of the remaining teachers who either discontinued their use of ICT or were only 
using it rarely were at the Inaction and Investigation stages, respectively. The 
teachers who sustained ICT implementation demonstrated, to some extent, a clearer 
vision with respect to ICT use, higher levels of TPACK and employed more effective 
integration strategies than those in the lower two stages. They all stated that ICT was 
essential and an effective way of teaching. It seemed that those teachers had started 
to realise the positive impact of using ICT in their classrooms for their students in 
contrast to those who could not see the positive impact of using ICT to their teaching 
in general because they were not using it effectively. This result highly supports the 
literature review in that when teachers experienced “no impact” or a “negative 
impact” of ICT on students’ learning, in was in fact because it was not used 
effectively (Becta, 2002; Bransford, et al., 2002; Ertmer, et al., 1999; Neyland, 2011; 
Tezci, 2009). This finding supports the study claim that the effectiveness of ICT use 
is all important. 
7.1.6 Key finding # 6: Availability of ICT resources, policy and planning, and 
management and support were general important requirements to ICT 
implementation 
Teacher-related factors, such as teachers’ TPACK, were found to be more influential 
on their levels of effective ICT implementation than contextual factors. Nevertheless, 
that does not undermine the important role of contextual factors. In reality, the 
current study highlights the importance of considering all of the requirements and the 
vital ingredients needed for achieving successful implementation of ICT in 
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education. Consistent with the literature, the most common finding was that ICT 
implementation is a complex process and involves a large number of influencing 
factors (Afshari, et al., 2009; Baek, et al., 2008; Balanskat, et al., 2006; Becta, 2004; 
Ertmer, et al., 2007; Tezci, 2011a). The success of ICT implementation in education 
means implementing ICT “effectively and efficiently in all dimensions of the 
processes” (Yalin, et al., 2007, p. 4036). This includes ensuring that the process 
requirements are met. Thus, successful ICT implementation requires overcoming the 
factors that limit the success of these processes. It is emphasised in the literature that 
ICT implementation processes “work best when optimal conditions are in place to 
support them” (Roblyer & Doering, 2010, p. 33). 
The results of the current study indicated that Saudi high school teachers in 
AL-Madinah administrative area were facing many barriers. Lack of ICT resources, 
unavailability of ICT policy and planning including monitoring, evaluating, and 
motivational processes, limited ICT knowledge and need for professional 
development, lack of time, lack of technical support and maintenance, were all 
recognised by the teachers as obstacles to their use of ICT. While each of these 
obstacles had its influence on the implementation process, they also could influence 
each other. 
In the current study, the lack of ICT resources was the most frequent barrier 
mentioned by teachers. All of the participating teachers mentioned that the lack of 
ICT resources in schools prohibited them from using ICT in their practices. It was 
evident, from the analysis of the study data, that there was limited availability of ICT 
resources in the participating teachers’ classrooms. The analysis of the interview data 
revealed that the majority of the teachers had no ICT resources inside their 
classrooms provided by the Ministry of Education. Only a very few teachers 
mentioned that their classrooms were equipped with projectors and interactive white 
boards provided by the Ministry of Education. Due to not having access to ICT in 
classrooms, nearly all teachers stated that they had donated to their schools to equip 
the classrooms with ICT or brought their own laptops and projectors to their 
classrooms. However, this involved carrying the devices to the classrooms each time 
when they went to teach in their classrooms, and plugging them in to present lessons. 
This was considered by all teachers as time consuming, leading them to discontinue 
using ICT, or to use it only rarely in their teaching.    
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This finding is consistent with a considerable body of research studies. For 
instance, Hew and Brush (2007) conducted a meta-analysis to identify the general 
barriers affecting the use of computing devices in schools for educational purposes, 
both in the United States as well as other countries. The examination of 48 studies 
revealed that a lack of resources was the most frequent barrier mentioned with a 
percentage of 40% compared to the other categories that ranged from 23% to 2%. 
According to Hew and Brush (2007), a lack of resources may include the lack of 
availability of technology in a school as well as the lack of access to this technology. 
In the case of Saudi Arabia, one of the most common barriers to the use of ICT in 
Saudi Arabian schools is the availability of resources in classrooms (AI-Sharhan, 
1994; Al-Alwani, 2005; Almaghlouth, 2008; Alshumaim & Alhassan, 2010; 
Amaraee, 2003). As early as 1994, Al-Sharhan found that 57% of teachers indicated 
that they had difficulty in getting the equipment, materials and personnel to the right 
place at the right time. Eighty-six percent of the teachers mentioned that their 
classrooms were not equipped to use audio-visual aids. This determined whether or 
not they used the ICT. Al-Sharhan recommended that increased budgets should be 
made available to schools for the acquisition of audio-visual equipment and 
materials. Moreover, Al-Alwani (2005) found that insufficient equipment, limited 
Internet access and poor classroom environments continue to pose challenges to 
integrating technology. A study by Almaghlouth (2008) indicated that teachers and 
students have limited or no access to computer labs and to highly technical 
equipment such as digital microscopes, digital cameras, laptop computers, and 
scanners making it difficult for ICT to be used in science education. 
It seems that the lack of ICT resources is not a new obstacle to the Saudi 
schools. As mentioned above, two decades ago Al-Sharhan (1994) indicated that 
most of Saudi schools lacked the proper audio-visual facilities. Many other Saudi 
research studies, along with the current study, have confirmed Al-Sharhan’s (1994) 
findings (Al-Alwani, 2005; Almaghlouth, 2008; Alshumaim & Alhassan, 2010; 
Amaraee, 2003). It could be reasonable to assume that this type of barrier would be 
simply overcome by raising the allocated money; however, there has been a 
considerably increased budget for ICT implementation in Saudi education in recent 
years (Ministry of Education, 2010b) and the resources have not improved. In fact, 
the reason behind the failure to overcome this barrier in Saudi schools could be 
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related to the lack of strong clear comprehensive planning and policies for guiding 
the substantial investment in educational technology in order to achieve ICT-
supported schools. This explanation is supported by the current study findings where 
it found that ICT policy and planning is another possible significant factor 
influencing teachers’ levels of ICT implementation effectiveness.  
The results of the current study suggested that none of the teachers’ schools 
had any established written policy to guide classroom practices for effective use of 
ICT at the student, teacher, or systems levels. Moreover, all teachers emphasised that 
their schools had no long-term plan in place for the use of ICT. This also included 
the absence of a system for monitoring, evaluating, or motivating teachers for their 
implementation of ICT within the schools. These results are consistent with the Saudi 
research findings where calls have been made by schools for clear policies and 
planning for integrating ICT into education articulating the mission statements, goals 
and objectives. For instance, Al-Oteawi (2002) found that most teachers and 
administrators who responded to his study reported that there is no planning for 
current technology in schools. They added that ICT cannot be effectively integrated 
without the development of a clear ICT policy and plan to facilitate its 
implementation into education. One administrator commented that “if there is no 
plan, it is difficult to utilise information technology in schools” (Al-Oteawi, 2002, p. 
246). It seems that the presence of a clear educational policy and planning strategy 
relating to ICT implementation would be a key factor affecting the successful 
implementation of ICT in schools. Lim and Khine (2006) indicated that ICT 
implementation plans provide school educators with an opportunity for 
communication about how ICT can be used, as well as “a place to start, a goal to 
attain, and a guide along the way” (p. 119). Clearly, creating comprehensive ICT 
implementation plans will serve as a guide to assist the Ministry of Education in 
achieving its goals without wasting time, effort and money and will also assist 
teachers to know the tasks they need to perform in order to effectively implement 
ICT within their schools.  
The existence of clear educational policy and planning may also motivate 
teachers to consider using ICT in their practices. As mentioned previously, some 
teachers in the current study considered that it was not fair for them to have to use 
ICT in their teaching when they could see other teachers being comfortable as they 
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used the traditional way of teaching without integrating any ICT. This could be 
linked to the lack of monitoring and motivating systems in the schools in general to 
encourage teachers to integrate ICT in classrooms. In fact, some teachers implied 
that there was no reason to bother themselves about integrating ICT in classrooms if 
there were no performance clauses to encourage them to consider ICT 
implementation. Consequently, educational policy makers should pay more attention 
to policies that stimulate teachers to integrate ICT more and more effectively 
(Balanskat, et al., 2006).  As Balanskat, et al. (2006) suggested, such policies should 
include schemes for incentivising, recognising and rewarding the teachers’ use of 
ICT, for example, making good ICT implementation part of career paths (Balanskat, 
et al., 2006). 
However, it is important to be alert to the issue of centralisation. Some teachers 
within the current study noted that educational planning and reforms, in general, are 
usually proposed and legislated directly by the decision makers in the Ministry of 
Education and it is rare that teachers’ suggestions or feedback are taken seriously in 
this process. Clearly, the development and establishment of ICT policies and 
planning should not be exclusive to the decision makers in the Ministry of Education. 
Teachers, in particular, should be involved in the decision-making process because 
teachers have been found to be one of the key determinants of whether ICT 
implementation is successful. Thus, there is a critical requirement to start with a 
consideration of the teachers’ needs. This, in particular, will contribute to ensure that 
teachers receive favourable and sufficient organisational support services. This claim 
is supported by many research studies (Al-Oteawi, 2002; Albirini, 2006; Ertmer, 
2005; Hew & Brush, 2007; Li, 2007; Lim & Khine, 2006; Newhouse, 2002b; Tezci, 
2009). For instance, Al-Oteawi suggested that there was a need to establish plans to 
aid in creating comprehensive staff development programs that meet the teachers’ 
needs.  
The lack of policy and planning might also explain the insufficient support 
services that reported by the teachers in the current study. This included the need for 
professional development, lack of time, and lack of technical support and 
maintenance. With regards to professional development, the analysis of the study 
data noted that nearly all of the participating teachers indicated the importance of and 
the need for professional development in order to increase their knowledge. 
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Furthermore it has been indicated that very few training opportunities were provided 
to the teachers by the Ministry of Education. Half of the participating teachers in the 
qualitative interview indicated that they had never undertaken any professional 
development from the Ministry of Education, although the majority of those teachers 
had about 15-20 years teaching experience.  
In terms of the need for professional development, the results of the current 
study are similar to those found from many Saudi research studies (Al-Alwani, 2005; 
Al-Oteawi, 2002; Almaghlouth, 2008; Oyaid, 2009). For example, a study by Al-
Oteawi (2002) indicated that 98% of participants stated a need for staff development 
in the area of information technology in order to improve their skills and knowledge. 
However, it seems that there has been an increase in the percentage of teachers who 
have participated in training provided by the Ministry of Education compared to 
previous Saudi research studies. For instance, Al-Oteawi (2002) found that the 
majority of the participants (62%) had not taken computer or Internet courses. While 
the situation seems to have not improved significantly, it has improved slightly. 
However, the small increase in the number of training courses provided could be 
explained as a typical result of the recent reforms within the Saudi academic system. 
As was noted previously, the Ministry of Education (2007) was aiming to provide 
nearly 400,000 teachers, which is the total number of teachers in Saudi schools, with 
the training necessary to use technological equipment. However, the results of the 
current study emphasised that there is still an insufficient number of training 
opportunities. 
The results of the current study indicated that those teachers who did not have 
the chance to attend training courses provided by the Ministry of Education, had to 
pay for training courses out of their own pocket. These training courses, however, 
were provided by private companies and were about general computer skills rather 
than on using the technology for educational purposes. In reality, the quality of the 
training courses provided by the Ministry of Education seemed not to be much better. 
They also focused more on teachers’ technical proficiency as opposed to pedagogy. 
The majority of the training courses were about operating computers, emailing, 
PowerPoint, or searching the Internet. Moreover, the majority of the participating 
teachers, including those who were trained by the Ministry of Education and who 
trained on their own budget, had taken only one training course in their entire 
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professional career. In fact, the findings indicated that most of those teachers took 
their only courses a long time ago, some of them more than ten years ago.  
At first sight, it seemed that the majority of Saudi high school teachers in the 
current study had taken training courses, however, when realising that each teacher 
had only one training course in her/his entire professional career, this would be really 
insufficient. It is difficult to consider teachers as being trained when they only had 
one training course, because this means that they had been taught about one specific 
topic. Consequently, teachers are, to some extent, knowledgeable about that topic, 
not the others. Clearly, this explains the limited knowledge teachers had and, in 
consequence, their low level of effective use of ICT. This explanation is supported 
by the findings of the current study where it was found that teachers were describing 
their competencies and knowledge only in the skills in which they were trained. This 
finding is not surprising giving that a substantial body of research has constantly 
emphasised the importance and influence of training courses on developing teachers’ 
skills (Al-Alwani, 2005; Hew & Brush, 2007; Sahin & Thompson, 2006).  
In fact, training courses also can influence teachers’ confidence with and 
attitudes and beliefs towards ICT. The findings of the current study suggested a 
number of indications that some teachers, to some extent, were more confident or 
had a more positive attitude towards ICT after attending their training courses. This 
result is supported by many research studies where the authors suggested that 
professional development can have an impact on teachers’ attitudes and beliefs 
towards ICT and provide them with the knowledge and skills needed to employ ICT 
in teaching and learning practices, which in turn will raise teachers’ confidence in 
their ability to use ICT (Hew & Brush, 2007; Tezci, 2011a).  
Teaching is a profession, and to be successful, teachers need ongoing and 
substantial professional development in order to stay productive and effective in 
teaching students. This also supports the claim made by the participating teachers in 
this study that professional development should be continuous and provided at their 
schools. Moreover, although most teachers expressed their willingness to learn how 
to use ICT effectively, nearly all of the teachers who had attended a training course 
commented that it was not practical and did not meet their needs. Clearly, this was 
because the training, as discussed previously, focused merely on the technical 
functions of a device or an application, which does not develop sufficient 
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pedagogical understanding for teachers to apply their knowledge to their teaching. 
The training programs lacked the pedagogical aspects of using ICT in education. 
This is consistent with the TPACK theory, where it proposes that teachers need 
technological pedagogical and content knowledge rather than simply technical 
competence (Mishra & Koehler, 2006). It has been asserted in this study that 
teachers’ level of ICT implementation is linked to teachers’ TPACK. Thus, it seemed 
that teachers’ level of knowledge is directly linked to the quality and quantity of 
teachers’ professional development programs. It is important for these programs to 
increase the number of training opportunities and, in addition, consider engaging 
teachers in active learning in ICT activities around pedagogical and content training 
rather than simply training teachers in the skills of using ICT resources.  
Another problem linked to the lack of school support for effective ICT 
implementation was the lack of time. The lack of time to use ICT inside their 
classrooms was one of the most frequent obstacles stated by the participating 
teachers in the current study. Many teachers indicated that they did not have time to 
even think about integrating ICT into their classroom practices. This result is 
consistent with the findings by a significant number of researchers (Al-Alwani, 2005; 
Al-Otaibi, 2006; Bingimlas, 2009; Hew & Brush, 2007; Pelgrum, 2001). For 
example, according to Pelgrum (2001), insufficient time for teachers is among the 
top ten barriers associated with the implementation of ICT into school practices.  
The current study indicated that many teachers had time issues because they 
had a lengthy curriculum to cover, high teaching loads or an excessive number of 
students in their classrooms. This is supported by many Saudi research studies. For 
instance, Al-Sharhan (1994), in his study, indicated that an overcrowded curriculum 
that does not leave time for the use of audio-visual equipment is another barrier to 
the implementation of ICT in Saudi Arabian schools. Moreover, Al-Alwani (2005), 
found that a teacher’s work schedule coupled with the average 18 45-minute classes 
per week did not leave teachers enough time to work on integrating ICT into their 
instruction. Furthermore, in a study conducted by Al-Sulaimani (2010), it was found 
that over 80% of the respondents stated that a high average number of students in 
classes was a significant limiting factor to the use of ICT. These results stress the 
importance of cooperation between school leaders and policy makers in order to find 
solutions to provide teachers with sufficient time to develop their skills with 
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technology and prepare for their ICT implementation. More attention needs to be 
paid to recognising teaching loads, reducing the overall curriculum content and 
considering the appropriate average number of students per classroom. 
The last barrier that was found in this study was the lack of technical support 
and maintenance within schools. The findings of this study indicated that all teachers 
emphasised that their schools lacked technical support and maintenance services. All 
of the participating teachers stated that their schools did not have a technician who 
they could refer to when they had any technical problems. This finding is supported 
by several research studies. For instance, the lack of technical support was one of the 
most identified barriers in Almaghlouth’s (2008) study. Moreover, Oyaid (2009), in 
her study, mentioned the lack of maintenance and technical support as an important 
factor affecting teachers use of ICT. Providing an inadequate number of technical 
support services in a school severely limits teachers’ technology use (Hew & Brush, 
2007).   
The absence of technical support services seemed to affect many teachers in 
this study in their use of ICT for teaching. Even when schools were equipped with 
some ICT resources, the unavailability of technicians made many teachers in those 
schools avoid using the available devices in their classrooms. This could be because 
of the teachers’ fear of technical breakdowns or failures. This result is similar to the 
finding of many other studies (Becta, 2004; Hew & Brush, 2007; Oyaid, 2009). For 
example, Becta (2004) reported that even when schools are equipped with sufficient 
ICT resources, if technical support is not immediately available, any technical 
problems will decrease that access until the problems are resolved. It seems that 
teachers need sufficient technical support and maintenance services to help them in 
using different ICT resources. 
7.2 SUMMARY OF FINDINGS 
This study explored teachers’ use of ICT in Saudi high schools with main focus on 
concerning teachers’ factors influencing that use. The research questions of the 
current study were: 
1. To what extent, and how, and why do Saudi high school teachers implement ICT 
in their classroom? 
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2. What is the Saudi high school teachers’ level of technological pedagogical and 
content knowledge (TPACK) and level of ICT implementation? 
3. What are the best predictors of the effectiveness of ICT implementation of the 
following variables: the TPACK construct; the availability of ICT resources; 
policy and planning; and management and support? 
 
Findings from both the questionnaire and interview data revealed that Saudi high 
school teachers demonstrated low level of effectiveness of ICT implementation. 
Based on the LoTi Digital Age framework (Moersch, 2010), the results quantitative 
analysis indicated that most of the participants, that is, more than three-quarters, were 
at the first three levels of ICT implementation. These three levels (Level 0- Non-use, 
Level 1- Awareness, and Level 2- Exploration) are characterised by either no use at 
all or uses that support lower-order cognitive goals. With regards to the Teachers’ 
Professional ICT Attributes (Newhouse et al., 2002), the findings from the 
qualitative showed that all participant teachers (n=12) were at the first three stages of 
ICT implementation, with most (10 teachers) at the first two stages, namely, Inaction 
and Investigation. All the teacher participants who were using ICT, or had used it 
before, used it mainly as a presentation tool with little or no hands-on activity for 
students.  
Moreover, the participating teachers appeared to have low to moderate level of 
TPACK knowledge. Teachers’ TPACK knowledge was found as the best predictor 
of the effectiveness of ICT implementation. The further analysis of the interview data 
indicated that the low level of ICT implementation was linked to a number of 
barriers. These barriers included the lack of ICT resources, unavailability of ICT 
policy and planning including monitoring, evaluating, and motivation process, 
limited ICT knowledge and need for professional development, lack of time, lack of 
technical support and maintenance 
The current study has four significant outcomes. First, as noted, the findings 
from this study provide an understanding of ways in which ICT is currently being 
used by Saudi high school teachers. The study made use of the Teacher Professional 
ICT Attributes framework (Newhouse et al., 2002), the LoTi Digital Age framework 
(Moersch, 2010), and TPACK theory (Mishra & Koehler, 2006). The overarching 
aim was to provide an evaluation of the extent to which ICT was being used 
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effectively by teachers in Saudi high schools which in turn provided some insight 
into how prepared teachers were to develop and implement effective ICT 
implementation and how equipped schools were to enable this effective 
implementation. This was in contrast to the previously noted extant research on the 
use of ICT in Saudi schools which has focussed only on examining the type of ICT 
being used or the frequency of its use, and on teachers’ technical knowledge. The 
study aim sprang from the claims that have been proposed in the literature that 
studies investigating the factors affecting the process of change in the use of ICT in 
the classroom should be based on a well-structured framework. As a result, the 
current study pointed out the significant aspects and the important requirements for 
achieving effective ICT implementation. 
A second strength of the current study is that the findings have provided 
information related to the reliability and validity of Arabic version of the five scales 
used to examine teachers’ level of ICT implementation and the factors that would 
affect it. Two scales were adapted from previously designed measurements. These 
are: the level of ICT implementation scale, which was adapted from the LoTi Digital 
Age Survey (Moersch, 2010), and the TPACK scale, which was adapted from the 
TPACK-deep scale developed by Kabakci Yurdakul, et al. (2012). The other three 
scales were designed by the researcher from previous research (Becta, 2005; 
Department for Education and Skills, 2002; Kennewell, et al., 2000; Lin, 2005; 
Newhouse, 2002a; Sang, et al., 2009; Tondeur, et al., 2008; Vanderlinde, et al., 
2010). These are: the availability of ICT resources scale, the policy and planning 
scale, and the management and support scale. The construct validity and reliability of 
these scales was confirmed using both exploratory and confirmatory factor analysis. 
Third, the current study has provided valuable information about teachers’ 
knowledge and implementation of ICT in classroom practices and the factors that 
might influence their implementation at a time when the Saudi government has taken 
major steps towards ICT implementation in education. The results from this study 
may greatly benefit the decision makers and the Ministry of Education in Saudi 
Arabia. They will become more knowledgeable of the current state of teachers’ use 
of ICT and the factors that may affect this use and should motivate the decision 
makers and the Ministry of Education to expand their efforts to take suitable action 
to improve teachers’ and schools’ preparedness. 
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Fourthly, and finally, the current study tested the contribution of TPACK and 
other variables to Saudi high school settings by examining the relationship between 
the teachers’ stages of ICT implementation and their TPACK construct. There is a 
lack of knowledge regarding the degree to which this theory would provide a basis 
for predicting successful technology implementation by teachers. Thus, this study is 
important as it contributes to knowledge particularly in exploring the ability of the 
TPACK theory to predict teachers’ successful implementation of ICT in teaching in 
the context of Saudi Arabia. 
7.3 LIMITATIONS OF THE STUDY 
The potential limitations of this study lie particularly in its location in a specific 
setting. The study was conducted in a single specific setting and examined the ICT 
implementation of teachers drawn from a number of high schools in AL-Madinah 
administrative area in Saudi Arabia. This may limit the generalisability of the study 
findings. The setting imposes a further limitation by the potential cultural mismatch 
between Western research and Saudi educational practices. The researcher was 
mindful of this and it was an explicit consideration in her study. 
Another limitation was imposed by cultural practices in Saudi Arabia. This 
impacts on the capacity of the researcher, who is female, to conduct her studies in 
male schools. This was overcome by involving the researcher’s husband who is also 
an academic, in: (1) liaising with male schools to distribute and collect completed 
questionnaires; and, (2) conducting interviews with male teachers. 
Finally, the current study relied on self-report questionnaires. Self-report data 
about ICT knowledge can be sometimes misleading. The teachers’ self-report 
responses may be overestimated comparing to their actual level of construct being 
measured. Thus, and to minimise errors that may arise from a single approach and 
confirms data accuracy, this study took this into consideration by further examining 
the phenomena during the qualitative interviews to best evaluate teachers’ constructs. 
7.4 IMPLICATIONS FOR PRACTICE 
The findings of the current study have several practical implications for all those 
responsible for promoting ICT implementation in education. Understanding that to 
gain the optimum impact of ICT in education requires effective use has important 
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ramifications for practice. This knowledge allows educational communities to pay 
more attention and target their efforts in areas that will increase the effectiveness of 
ICT implementation. Understanding the important aspects of and the requirements 
for effective ICT implementation sheds lights on those areas that need more attention 
and effort.  
Having a shared vision within the educational community about the role ICT 
should play in education is the first step towards promoting effective ICT 
implementation. To incorporate ICT to support education, the educational 
community must have a clear conception of the desired model of learning it is aiming 
to foster. This will assist in shaping a clear rationale for the adoption of ICT by 
considering the learning outcomes. It will then provide direction about how ICT 
might best be integrated into school and classroom practices. This means moving 
from focusing merely on technology itself (for example, starting by providing more 
ICT resources), and instead be able to do a systematic analysis of educational 
problems that need to be solved. Without such a vision and a clear rationale, ICT will 
be less effective. Showing a clear and meaningful connection between technology 
and larger educational goals will promote successful implementation of ICT. This 
also will help in evaluation of whether the investments for the implementation of ICT 
in education are effective. 
The next step is to articulate an ICT implementation planning by providing 
clear detailed policies of the steps needed to translate the educational community 
vision into reality. Several issues are deemed essential to be considered during the 
development process of an ICT implementation plan. The most significant issue is 
related to teachers. As it is teachers who will use ICT in their classroom practices, 
there is a definite need to start with a consideration of teachers’ needs. The findings 
of this study suggested that teacher-related attributes were the most influential factors 
impacting ICT implementation in education. The current study indicated that 
attributes such as teachers’ knowledge, vision of ICT, confidence and teaching 
methods need to be targeted and improved in order to achieve effective ICT 
implementation. This will be by providing ongoing practical professional 
development opportunities for all teachers. 
Other general issues that need to be considered in the ICT implementation 
planning process relate to contextual factors. These serve as general important 
  
‎Chapter 7: Discussion and Conclusion 235 
requirements for effective ICT implementation in education. The current study 
highlights the importance of considering all of the requirements and the vital 
ingredients needed for achieving successful implementation of ICT in education. 
This includes, for example, ensuring adequate ICT resources, effective monitoring, 
evaluating, and motivational processes, and managerial and technical support and 
maintenance services. 
A final implication from the finding of the current study is that TPACK could 
be an effective framework to guide ICT implementation process at all levels. The 
findings of the current study indicated that teachers’ TPACK was the best predictor 
of the effectiveness of ICT implementation. This implies that the TPACK framework 
might be used as a foundational model to guide the formation of ICT implementation 
polices. For example, embracing TPACK as a framework in the planning process 
will be helpful in understanding what knowledge teachers should have to implement 
ICT effectively into education and how they might develop this knowledge. 
Moreover, using TPACK in professional development programs to introduce using 
ICT to teachers with the emphasis on subject content along with pedagogies could 
prove to be very helpful, as it reflects the concept of practical training. Teachers also 
can learn to utilise and adopt TPACK as a framework in their teaching and learning 
activities, as it gives teachers choices about what to teach, how to teach it, and what 
ICT resources to use. 
7.5 IMPLICATIONS FOR RESEARCH 
The current study raises several issues that could be investigated in future research. 
First, the current study findings relied on a random sample drawn from one 
administrative area (AL-Madinah) in Saudi Arabia. Thus, research investigating 
teachers’ knowledge and ICT implementation across a wider and more diverse 
selection of regions of the kingdom is needed if findings are to be more 
generalisable. 
The findings of the qualitative interview data pointed out the influential effect 
of teachers’ vision of ICT use on their levels of ICT implementation. This factor, in 
particular, may be further explored to more clearly document the effect. Meanwhile, 
a noticeable relationship was found between teachers’ vision of ICT use and their 
level of TPACK. It is possible that teachers’ vision of ICT use had a mediating effect 
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on the relationship between teachers’ TPACK and their levels of ICT 
implementation. Thus, further research may be needed to investigate teachers’ vision 
of ICT use as a mediator in the relationship between TPACK and ICT 
implementation by using quantitative methods of data collection in order to test a 
mediation model statistically.  
Since TPACK is a new theory in the educational field, “there are many areas 
that still need to be researched” (Riales, 2011, p. 10). A review of the literature 
indicated that there is a lack of evidence explaining how TPACK and effective 
implementation of ICT relate to each other. The current study was an attempt to fill 
the gap when it provided some evidence on the positive relationship that exists 
between teachers’ TPACK knowledge and ICT implementation. As the study was 
conducted in the context of Saudi Arabia, where it is believed that ICT as a whole is 
less used than in the developed countries, more research is needed to test the theory 
and examine its application into different contexts. 
7.6 CONCLUSION 
The current study was conducted in Saudi Arabia where there has been a growing 
investment in ICT for education. To date, there has been no government evaluation 
report carried out to assess the outcomes of these investments with respect to the use 
of ICT in Saudi schools. The overall goal of the educational reforms in many 
countries is to develop an effective ICT-based learning environment. In order to 
achieve this goal, the current study asserted that examining how teachers integrate 
ICT into classroom practices and the factors affecting this implementation could be 
useful in several ways. Most importantly, investigating teachers’ implementation of 
ICT was useful in identifying the barriers to effective implementation of ICT in 
education and to determine what interventions will be required.  
Findings from the quantitative and qualitative data revealed low levels of 
effective ICT implementation among Saudi high school teachers in Al-Madinah 
administrative area of Saudi Arabia. This was linked to a number of barriers. 
Teachers’ limited TPACK knowledge was found to have the greatest impact on their 
low level of ICT implementation. The absence of clear vision and rationales for 
effective ICT implementation could be responsible for most of the barriers related to 
ICT implementation. 
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Such findings may well provide useful information for the Saudi Ministry of 
Education to supplement existing educational reform programs. In fact, this study 
may have potential value for any educational reform efforts as it provides some 
insight into what the aspects of effective ICT implementation are and the needed 
requirements to achieve this effective implementation. Finding of this study may 
provide the basis to assist teachers and increase their effective use of ICT with 
associated benefits for students’ learning. 
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Appendices  
Appendix A 
The Questionnaire  
      
 
Information and Communication of Technology (ICT) is all information and communication digital devices 
that can be used in the teaching and learning process, encompassing: hardware (such as computers, interactive 
whiteboards, digital cameras, projectors, scanners etc), software (such as word processor programs), and 
communication networks (such as the Internet and email). 
    
Part A: Teachers’ Level of ICT Implementation 
 Please respond to the following statements in terms of your present uses of ICT resources in the classroom based 
on the scale for each statement 
0 
Never 
1 
At 
least 
once a 
year 
2 
At 
least 
once a 
semester 
3 
At 
least 
once a 
month 
4 
A few 
times a 
month 
5 
At least 
once a 
week 
6  
A few 
times a 
week 
7  
Daily 
Statements 
0 1 2 3 4 5 6 7 
Our classroom’s digital tools and resources are used 
exclusively for classroom management and 
professional communication (e.g., accessing the 
Internet, communicating with colleagues or parents, 
grading student work, and/or planning instructional 
activities). 
1 
0 1 2 3 4 5 6 7 
My students and I use the digital tools and 
resources (e.g., interactive whiteboard, digital 
student response system, online tutorials) primarily 
to supplement the curriculum and reinforce specific 
content standards. 
2 
0 1 2 3 4 5 6 7 
I model for my students the safe and legal use of 
digital tools and resources while I am delivering 
content and/or reinforcing their understanding of 
pertinent concepts using multimedia resources (e.g., 
PowerPoint, Keynote), web-based tools (e.g., 
Google Presentations), or an interactive whiteboard. 
3 
0 1 2 3 4 5 6 7 
I use the digital tools and resources in my 
classroom to promote student creativity and 
innovative thinking (e.g., thinking outside the box, 
exploring multiple solutions). 
4 
0 1 2 3 4 5 6 7 
I engage students in learning activities that require 
them to analyze information, think creatively, make 
predictions, and/or draw conclusions using the 
digital tools and resources (e.g.,  
Inspiration/Kidspiration, Excel, InspireData) 
available in my classroom. 
5 
0 1 2 3 4 5 6 7 
I assign web-based projects (e.g., web 
collaborations, WebQuests) to my students that 
emphasize complex thinking strategies (e.g., 
problem-solving, decision-making, experimental 
inquiry) aligned to the content standards. 
6 
0 1 2 3 4 5 6 7 
My students use the classroom digital tools and 
resources to engage in relevant, challenging, self-
directed learning experiences that address the 
content standards. 
7 
0 1 2 3 4 5 6 7 
Problem-based learning occurs in my classroom 
because it allows students to use the classroom 
digital tools and resources for higher-order thinking 
(e.g., analyzing, evaluating, creating) and personal 
inquiry. 
8 
0 1 2 3 4 5 6 7 
My students apply their classroom content learning 
to real-world problems within the local or global 
community using the digital tools and resources at 
9 
An examination of Saudi high school teachers’ 
ICT knowledge and implementation 
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our disposal. 
0 1 2 3 4 5 6 7 
My students propose innovative ways to use our 
school's advanced digital tools (e.g., digital media 
authoring tools, graphics programs, probeware with 
GPS systems) and resources (e.g., publishing 
software, media production software, advanced web 
design software) to address challenges/issues 
affecting their local and global communities. 
10 
0 1 2 3 4 5 6 7 
My students use all forms of the most advanced 
digital tools (e.g., digital media authoring tools, 
graphics programs, probeware with GPS systems, 
handheld devices) and resources (e.g., publishing 
software, media production software, advanced web 
design software) to pursue collaborative problem-
solving opportunities surrounding issues of 
personal and/or social importance. 
11 
0 1 2 3 4 5 6 7 
My students identify important real world issues or 
problems (e.g., environmental pollution, elections, 
health awareness), then use collaborative tools and 
human resources beyond the school building (e.g., 
partnerships with business professionals, 
community groups) to solve them.  
12 
 
Part B: TPACK 
Please answer all of the questions. For each item, select only one option that best describes you. If you uncertain 
of or neutral about your response, you may always select “Not Sure.” 
Statements 
N
o
 c
o
m
p
e
te
n
ce
 
L
it
tl
e 
co
m
p
e
te
n
ce
 
N
o
t 
su
r
e 
M
o
d
e
ra
te
 
c
o
m
p
et
en
ce
 
M
u
c
h
 c
o
m
p
e
te
n
c
e 
1 
I can update an instructional material (paper based, electronic or multimedia 
materials, etc.) based on the needs (students, environment, duration, etc.) by 
using technology. 
     
2 
I can use technology to determine students’ needs related to a content area 
in the pre-teaching process  
     
3 
I can use technology to develop activities based on student needs to enrich 
the teaching and learning process.  
     
4 
I can plan the teaching and learning process according to available 
technological resources. 
     
5 I can develop appropriate assessment tools by using technology.        
6 
I can implement effective classroom management in the teaching and 
learning process in which technology is used  
     
7 
I can assess whether students have the appropriate content knowledge by 
using technology. 
     
8 
I can apply instructional approaches and methods appropriate to individual 
differences with the help of technology.  
     
9 
I can use technology for implementing educational activities such as 
homework, projects, etc.   
     
10 
I can use technology based communication tools (blog, forum, chat, e-mail, 
etc.) in the teaching process. 
     
11 
I can be an appropriate model for the students in following codes of ethics 
for the use of technology in my teaching.  
     
12 
I can use innovative technologies (Facebook, blogs, twitter, podcasting, etc.) 
to support the teaching and learning process.  
     
13 
I can use technology to update my knowledge and skills in the area that I 
will teach.   
     
14 I can update my technological knowledge for the teaching process.       
15 
I can use technology in every phase of the teaching and learning process by 
considering the copyright issues (e.g. license) 
     
16 
I can follow the teaching profession’s codes of ethics in online educational 
environments (WebCT, Moodle, etc.).  
     
17 
I can provide guidance to students by leading them to valid and reliable 
digital sources.  
     
18 
I can behave ethically regarding the appropriate use of technology in 
educational environments.   
     
19 
I can troubleshoot any kind of problem that may occur while using 
technology in any phase of the teaching-learning process  
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20 
I can use technology to find solutions to problems (structuring, updating and 
relating the content to real life, etc.). 
     
21 
I can become a leader in spreading the use of technological innovations in 
my future teaching community.  
     
22 
I can cooperate with other disciplines regarding the use of technology to 
solve problems encountered in the process of presenting content.  
     
 
Part C: Teacher’s Demographics Characteristics 
Please answer all of the questions. 
1 What is your gender?  Male  Female 
2 What is Your age? …………….. 
3 What is your level of education? 
 
Diploma 
 Bachelor’s degree  Master’s degree  PhD 
4 
What subject do 
you teach? 
 Islamic studies  Arabic  Maths  Science  English 
 Social 
Science 
5 How many years have you been employed as a teacher? ………….. 
6 Do you have access to a computer at home?   Yes  No 
7 Do you have access to the Internet at home?  Yes  No 
8 What is the number of years of your experience with ICT? ………….. 
9 
What is your English 
language level? 
 Excellent  Very good  Good  Weak  None 
10 
Have you undertaken any 
ICT training programs? 
 Yes  No 
If yes, at which type of training centre did you do the 
ICT training programs?  
……………………………………………………. 
……………………………………………………. 
……………………………………………………. 
……………………………………………………. 
……………………………………………………. 
 
Part D: Contextual Factors 
Please answer all of the questions. For each item of the following, select only one option that best describes the 
situation in your school. If you uncertain of or neutral about your response, you may always select “Not sure.” 
Define the availability of the 
following ICT equipments 
Not 
available in 
the school 
Available outside the 
classroom (e.g., in the 
computer lab and/or 
in the learning 
recourses room) 
Available in 
the 
classroom 
Available in both 
inside and 
outside the 
classroom 
Not sure 
1 
Computers for teachers      
2 
Computers for students      
3 
Interactive whiteboard      
4 
Presentation devices      
5 
Printers      
6 
Scanners      
7 
Internet      
8 
Digital cameras      
9 
Digital video cameras      
10 
Software programs      
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Policy and Planning  
Clearly 
 No 
Mostly 
 No 
Not  
Sure 
Mostly  
Yes 
Clearly 
Yes 
1 
My school has a comprehensive 
long-term plan for the use of ICT in 
the school. 
     
2 
My school has established written 
policy for effective use of ICT at the 
student, teacher, and systems levels. 
     
3 
My school has a system for 
monitoring and evaluating the 
implementation of ICT within the 
school. 
     
4 
There is a shared vision in my 
school that ICT can benefit teaching 
and learning processes. 
     
5 
There is tangible motivation from 
educational community to use ICT. 
     
 
 
Management and Support 
Clearly 
 No 
Mostly 
 No 
Not  
Sure 
Mostly  
Yes 
Clearly 
 Yes 
1 
There is technician at my school.      
2 
My school does provide adequate 
technical support for ICT use. 
     
3 
My school does provide adequate 
technical maintenance for ICT use. 
     
4 
There is adequate of professional 
development opportunities for 
teachers in ICT use. 
     
5 
My school’s principal does not 
assign managerial responsibilities to 
me that may affect the time spent on 
lesson preparation. 
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Appendix B 
The LoTi framework 
Level Description 
Level 0- 
Nonuse 
At a Level 0 (Non-Use), the instructional focus can range anywhere from a 
traditional direct instruction approach to a collaborative student-centred learning 
environment. The use of research-based best practices may or may not be evident, 
but those practices do not involve the use of digital tools and resources. The use of 
digital tools and resources in the classroom is non-existent due to (1) competing 
priorities (e.g., high stakes testing, highly-structured and rigid curriculum 
programs), (2) lack of access, or (3) a perception that their use is inappropriate for 
the instructional setting or student readiness levels. The use of instructional 
materials is predominately text-based (e.g., student handouts, worksheets).  
Level 1- 
Awareness 
At a Level 1 (Awareness), the instructional focus emphasizes information 
dissemination to students (e.g., lectures, teacher-created multimedia presentations) 
and supports the lecture/discussion approach to teaching. Teacher questioning 
and/or student learning typically focuses on lower cognitive skill development (e.g., 
knowledge, comprehension). Digital tools and resources are either (1) used by the 
classroom teacher for classroom and/or curriculum management tasks (e.g., taking 
attendance, using grade book programs, accessing email, retrieving lesson plans 
from a curriculum management system or the Internet), (2) used by the classroom 
teacher to embellish or enhance teacher lectures or presentations (e.g., multimedia 
presentations), and/or (3) used by students (usually unrelated to classroom 
instructional priorities) as a reward for prior work completed in class.  
Level 2- 
Exploration 
At a Level 2 (Exploration) the instructional focus emphasizes content 
understanding and supports mastery learning and direct instruction. Teacher 
questioning and/or student learning focuses on lower levels of student cognitive 
processing (e.g., knowledge, comprehension) using the available digital assets. 
Digital tools and resources are used by students for extension activities, enrichment 
exercises, or information gathering assignments that generally reinforce lower 
cognitive skill development relating to the content under investigation. There is a 
pervasive use of student multimedia products, allowing students to present their 
content understanding in a digital format that may or may not reach beyond the 
classroom. 
Level 3- 
Infusion 
At a Level 3 (Infusion), the instructional focus emphasizes student higher order 
thinking (i.e., application, analysis, synthesis, evaluation) and engaged learning. 
Though specific learning activities may or may not be perceived as authentic by the 
student, instructional emphasis is, nonetheless, placed on higher levels of cognitive 
processing and in-depth treatment of the content using a variety of thinking skill 
strategies (e.g., problem-solving, decision-making, reflective thinking, 
experimentation, scientific inquiry). Teacher-centered strategies including the 
concept attainment, inductive thinking, and scientific inquiry models of teaching 
are the norm and guide the types of products generated by students using the 
available digital assets. Digital tools and resources are used by students to carry out 
teacher-directed tasks that emphasize higher levels of student cognitive processing 
relating to the content under investigation.  
Level 4a- 
Implementation 
(Mechanical) 
At a Level 4a (Implementation: Mechanical) students are engaged in exploring real-
world issues and solving authentic problems using digital tools and resources; 
however, the teacher may experience classroom management (e.g., disciplinary 
problems, Internet delays) or school climate issues (lack of support from 
colleagues) that restrict full-scale implementation. Heavy reliance is placed on pre-
packaged materials and/or outside resources (e.g., assistance from other 
colleagues), and/or interventions (e.g., professional development workshops) that 
aid the teacher in sustaining engaged student problem-solving. Emphasis is placed 
on applied learning and the constructivist, problem-based models of teaching that 
require higher levels of student cognitive processing and in-depth examination of 
the content. Students use of digital tools and resources is inherent and motivated by 
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the drive to answer student-generated questions that dictate the content, process, 
and products embedded in the learning experience.  
Level 4b- 
Implementation 
(Routine) 
At a Level 4b (Implementation: Routine) students are fully engaged in exploring 
real-world issues and solving authentic problems using digital tools and resources. 
The teacher is within his/her comfort level with promoting an inquiry-based model 
of teaching that involves students applying their learning to the real world. 
Emphasis is placed on learner-centred strategies that promote personal goal setting 
and self-monitoring, student action, and issues resolution that require higher levels 
of student cognitive processing and in-depth examination of the content. Students 
use of digital tools and resources is inherent and motivated by the drive to answer 
student-generated questions that dictate the content, process, and products 
embedded in the learning experience.  
Level 5- 
Expansion 
At a Level 5 (Expansion), collaborations extending beyond the classroom are 
employed for authentic student problem-solving and issues resolution. Emphasis is 
placed on learner-centred strategies that promote personal goal setting and self-
monitoring, student action, and collaborations with other diverse groups (e.g., 
another school, different cultures, business establishments, governmental agencies) 
using the available digital assets. Students’ use of digital tools and resources is 
inherent and motivated by the drive to answer student-generated questions that 
dictate the content, process, and products embedded in the learning experience. The 
complexity and sophistication of the digital resources and collaboration tools used 
in the learning environment are now commensurate with (1) the diversity, 
inventiveness, and spontaneity of the teacher’s experiential-based approach to 
teaching and learning and (2) the students’ level of complex thinking (e.g., analysis, 
synthesis, evaluation) and in-depth understanding of the content experienced in the 
classroom.  
Level 6- 
Refinement 
At a Level 6 (Refinement), collaborations extending beyond the classroom that 
promote authentic student problem-solving and issues resolution are the norm. The 
instructional curriculum is entirely learner-based. The content emerges based on the 
needs of the learner according to his/her interests, needs, and/or aspirations and is 
supported by unlimited access to the most current digital applications and 
infrastructure available. At this level, there is no longer a division between 
instruction and digital tools/resources in the learning environment. The pervasive 
use of and access to advanced digital tools and resources provides a seamless 
medium for information queries, creative problem-solving, student reflection, 
and/or product development. Students have ready access to and a complete 
understanding of a vast array of collaboration tools and related resources to 
accomplish any particular task.  
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Appendix C 
The semi-structured interview protocol 
 
VISION & CONTRIBUTION 
Purpose What are the main purposes you want to use ICT for with your students? 
Focus  What are you focusing on at the moment in the use of ICT? 
Rationale What is the value in having your students use a computer? 
View of ICT How does ICT fit into your teaching overall? 
Contribution to 
Communities 
How do you contribute to school ICT planning? What would you like to 
contribute? What involvement do you have with learning communities that use 
ICT? 
IMPLEMENTATION & USE 
Frequency of use Is there any pattern to your ICT usage? How often do your students use ICT? Do 
they work independently or in groups? 
Implementation strategies  What teaching strategies have you used, and do you use consistently where ICT 
is involved? How do you decide on the strategy you use? 
Type of activities and 
pedagogy  
What activities have you used computers for in the last term? 
Tasks for applications  To what tasks have you applied computers during the last term? How have you 
determined those tasks? 
Assessing student learning 
outcomes  
Have you assessed work that students have done with ICT? How has this been 
included with your overall assessment processes? 
Relevance of ICT to content  In what ways do you connect what the students do with ICT and the way ICT is 
used in our society? 
Achievement of CF 
overarching outcomes  
In what ways does the use of ICT by your students support the demonstration of 
the CF overarching outcomes? 
TEACHER ICT CAPABILITIES & FEELINGS 
Understanding of potential 
uses  
What potential do you see for ICT to support learning and teaching processes 
with your class? 
Roles of teacher and 
students  
What do you see as your main roles when using ICT with your classes? What 
roles do the students have? 
Source of direction for use  In what ways are students permitted to contribute to decisions about the use of 
ICT? 
ICT skills  What skills do you have in using ICT and what steps do you take to develop the 
skills you need? 
Affective response  How do you feel when you use a computer and when you support your students 
in using computers? 
Concerns  What concerns do you currently have for the way in which ICT is used to 
support learning and teaching? 
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Appendix D 
Teacher’s stage of ICT implementation based on the Teacher Professional ICT 
Attributes Framework 
Teachers’ stages of ICT implementation based on The Teacher Professional ICT Attributes Framework 
Teacher’s Name:  Rana 
Components Elements Responses Stage Overall 
Stage 
VISION & 
CONTRIBUTION 
Purpose I try to go beyond what is in the subject book to 
extend students’ horizons, for example, in the 
transportation lesson there was a conversation 
between two passengers on a plane, and it was too 
simple (where are you from, where are you going). 
So, what I did? I made them two lists for old and 
new ways of travelling and we made a comparison 
talking about advantages and disadvantages of each 
way of travelling. I used technology in presentation 
and my students enjoyed it. So, I use technology to 
extend students’ horizons and in presenting. 
Application Integration 
Focus  I focus mainly on how to make students enjoy the 
lesson and learning outcomes. So, I think that I 
focus on student’s needs. 
 
Integration 
Rationale For me, it is a high value, sometimes I ask for 
homework, for example, searching the Internet or 
printing some stuff. However, not all students have 
access to the Internet, so, I don’t force my students 
to use it; I do accept handwriting. 
Integration 
View of ICT I feel that technology is necessary in teaching, and, 
there is a serious lack in my school. Technology is 
so important for teaching English and for 
supporting the learning process. As an English 
teacher, I should have permanent access to 
technological means such as computer, projector, 
videos, cassette player, and so on.  For example, the 
availability of cassette player is so important for 
improving students’ listening skills. 
Integration 
IMPLEMENTATION 
& USE 
Frequency of 
use 
Currently, my students use technology individually, 
because they use it at home. For example, when we 
studied about animals, I asked them to search the 
Internet for pictures of animals that facing 
extinction. Such use, I am trying to make it in every 
lesson, asking them to do so as part of their 
homework, and that because I have large number of 
students, 53 on average per class. This is a major 
obstacle to the use of technology. 
Integration Application 
Implementation 
strategies  
I am using methods like discussion and flashcards. 
I am using the white board, cassette player, 
YouTube and Moviemaker. I focus mostly on my 
laptop. 
Integration 
Type of 
activities and 
pedagogy  
All worksheets that I am using as an applied 
activity were done by computer. Also, presenting 
pictures as an introduction to the lesson. 
Application 
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Tasks for 
applications  
I try to make it in each lesson; I ask them as 
homework such as printing pictures from the 
Internet. 
Application 
Assessing 
student 
learning 
outcomes  
Yes, sure. It is considered as homework, and it is 
included in students’ assessment. If a student does 
not have access to the Internet at home, she asked 
to search other resources such as magazines and 
journals. 
Investigation 
Relevance of 
ICT to content  
Sometimes, I try, but, mostly about things not 
related to the lesson. I mean discussions about 
community issues. Sometimes, I ask them to search 
the Internet for more information. 
Application 
TEACHER ICT 
CAPABILITIES & 
FEELINGS 
Roles of 
teacher and 
students  
I feel independent. Sometimes, I take some advice 
from colleagues. However, for my students, they 
may be partially dependent. I mean they need me as 
a supervisor for their learning. Some students keep 
asking me how to do things when I ask them to 
search the Internet. Other students don’t, they can 
do it with their own. 
Application Application 
Source of 
direction for 
use  
If there is, I don’t prevent it. Now, I have asked my 
students to complete a free activity of two marks. I 
told them to do what they like, whether it is writing 
essays from the Internet or designing PowerPoint 
presentation, Whatever they like, yet, it is not a 
compulsory for this activity to be done using the 
Internet or the computer. 
Application 
ICT skills  I know how to use the laptop and how to connect it 
to the projector. I know how to use the cassette 
player, e-mail, Microsoft Office software, and 
using Moviemaker. But I don’t like touch devices, I 
am not good at it. I’m more visual person. 
Application 
Affective 
response  
I feel confident and happy for using technology for 
my students to attract their attention. You know, it 
is a visual generation of students, who get used to 
watch, play on Playstation, more relying on their 
vision. Thus, presenting is an effective way of 
teaching, so, I am happy and confident. But it does 
not reach the level of sharing y ideas with other 
colleagues, because I am not that social person, I 
am a careful person. 
Integration 
Concerns  Mostly, I am interested now in collecting pictures 
or YouTube clips from the Internet, then using 
Moviemaker to edit them. So, I am focusing on 
teaching my students. 
Application 
Application   
 Application 
 
